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ABSTRACT
The term Sluggish Cognitive Tempo (SCT) refers to attention difficulties that are
characterized by a constellation of symptoms ranging from excessive daydreaming to
drowsiness, sluggishness, and lethargy. Although several SCT scales have been
developed in recent years, researchers have yet to agree upon an ideal set of symptoms.
In addition, it remains unclear whether SCT consists of a single dimension or if it is a
multidimensional construct. The first aim of this study was to extend research related to
SCT symptomatology and measurement by conducting a comprehensive investigation of
SCT symptoms. A 25-item scale was developed to include each of the behavioral
characteristics associated with SCT in previous research, as well as items from each of
the previously identified possible dimensions of SCT. Parents of 301 elementary school
aged children, ages 5 to 11 years, completed an online survey. Exploratory factor
analyses were used in order to investigate the construct validity and dimensionality of the
SCT scale. Results of this study provide additional support for the inclusion of 11
primary items within an ideal symptom set for measuring SCT. Results of the factor
analyses suggest that SCT is multidimensional, consisting of three underlying dimensions
which include items associated with daydreaming, sleepy/sluggish symptoms, and slow
processing and task completion.
The second aim of this study was to extend research related to the external
validity of SCT. Twenty-eight children between the ages of 5 and 11 years were
administered measures of general intellectual ability, processing speed, sustained
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attention, and working memory, in addition to the SCT scale. Their parent also completed
a measure of executive functioning (EF) in daily life. Results of this study suggest that
SCT is significantly related to the EF domains of working memory and shifting as
measured by a parent-completed rating scale; however, SCT was not significantly related
to performance on individually administered tests of general intelligence, processing
speed, sustained attention, or working memory after controlling for symptoms of
inattention associated with ADHD. Implications and future directions are discussed.
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CHAPTER 1
INTRODUCTION
Difficulties with attention are symptomatic of a number of mental disorders. In
children, clinically significant attention problems are most commonly associated with the
neurodevelopmental disorder, attention-deficit/hyperactivity disorder (ADHD).
Individuals diagnosed with ADHD are categorized according to one of three symptom
presentations: Inattentive, Hyperactive/Impulsive, or Combined (American Psychiatric
Association, 2013). However, there are some children who struggle with attention
problems whose symptoms may not meet the specific diagnostic criteria for ADHD as
listed in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM5; American Psychiatric Association, 2013). Consequently, it is important for researchers
to continue to provide better specification of symptom clusters related to attention
problems, and to determine the degree to which these clusters are related to or
independent from ADHD.
The term “sluggish cognitive tempo” (SCT) has been used to describe a subset of
attention problems not captured by the diagnostic criteria for ADHD in the DSM. SCT
first appeared in the ADHD literature in the mid-1980s and is characterized by a
constellation of symptoms including daydreaming, drowsiness, confusion, sluggishness,
diminished alertness, lethargy, and hypoactivity. Although SCT is strongly correlated
with ADHD, studies have consistently found that SCT symptoms form a distinct
symptom cluster separate from the inattentive and hyperactive/impulsive symptoms
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associated with ADHD (e.g., Barkley 2012, 2013; Bauermeister, Barkley, Bauermeister,
Martinez, & McBurnett, 2012; Burns, Servera, Bernard, Carillo, & Cardo, 2013; Willcutt
et al., 2014). SCT is also associated with a different pattern of behavioral difficulties than
ADHD. For instance, ADHD is related to higher levels of externalizing behaviors,
including symptoms of oppositional defiant disorder (ODD) and conduct disorder (CD),
whereas SCT is associated with higher levels of internalizing problems and has been
found to be negatively correlated with ODD and CD symptoms (Bernard, Servera,
Becker, & Burns, 2016). Evidence of a distinct symptom cluster and unique behavioral
patterns associated with SCT provide initial support for the conclusion that SCT is a
unique construct that is separate from ADHD.
Although the cumulative evidence continues to suggest that SCT may represent a
distinct disorder (Barkley, 2012, 2014; Becker, Langberg, Luebbe, Dvorsky, & Flannery,
2014; Garner, Marceaux, Mrug, Patterson, & Hodgens, 2010; Garner et al., 2016;
Willcutt et al., 2014), unfortunately, there has been little consensus regarding the most
ideal symptom set to use in order to accurately measure the construct of SCT. In a 2016
meta-analysis, Becker and colleagues identified 18 behavioral domains that have been
previously linked to SCT, with 13 of these domains consistently loading onto a SCT
factor separate from ADHD in previous research. Although researchers have attempted to
develop empirically validated measures of SCT in recent years (e.g., Barkley, 2012, 2013;
Becker, Luebbe, & Joyce, 2015; Lee, Burns, Snell, & McBurnett, 2014; McBurnett et al.,
2014; Penny, Waschbusch, Klein, Corkum, and Eskes, 2009), to date, none have included
all of the behavioral domains that have been associated with SCT in previous research
(Becker et al., 2016). There appears to be little consensus from one measure to the next
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regarding which behavioral domains are represented. In addition, results have been mixed
when researchers have attempted to examine the dimensionality of SCT, with some
indicating that SCT is best captured by a single dimension, and others suggesting
anywhere from two to four possible dimensions. If understanding of SCT is to move
forward, there is an urgent need for a comprehensive examination of SCT symptoms
across rating scales in order to clarify SCT measurement and dimensionality.
In addition to improving the measurement of SCT, further research is needed
regarding the external validity of the construct. As Becker and colleagues (2016) noted,
the most important criterion related to the external validity of a mental disorder is
evidence of functional impairment. In terms of neuropsychological functioning, initial
evidence suggests that SCT may be associated with lower general intelligence scores and
difficulties with sustained attention, processing speed, response inhibition, and working
memory, with some studies indicating that SCT is associated with poorer executive
functioning in daily life (Becker et al., 2016). The extent to which SCT is independently
associated with neuropsychological or executive functioning deficits, however, remains
somewhat unclear. Results have been mixed when researchers controlled for symptoms of
inattention associated with ADHD. Unfortunately, the number of studies investigating
neuropsychological functioning in relation to SCT has been limited. Further, the vast
majority of the research to date has investigated SCT in ADHD populations, potentially
obscuring areas of impairment related specifically to SCT. Additional research in nonADHD populations is needed in order to clarify neuropsychological impairments related
to SCT.
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Despite the emerging evidence for the validity of SCT, it remains unclear how it
should be operationalized. While empirically-validated measures of SCT exist, none have
included a comprehensive item set incorporating all of the behavioral domains previously
linked to SCT. In addition, it remains unclear whether SCT is best conceptualized as
unidimensional or multidimensional. This study has two primary aims. First, this study
will clarify the research related to SCT symptomatology and measurement through a
comprehensive investigation of SCT symptoms, incorporating items from existing SCT
scales that represent each of the previously identified behavioral domains, and extend
research regarding the dimensionality of the SCT construct. Second, this study will
extend the research regarding the external validity of SCT in non-ADHD populations by
investigating the relationship between neuropsychological functioning and SCT
symptoms in a community-based sample of school-age children.
Historical Overview of SCT
The history of SCT has been inextricably linked to research investigating the
appropriate classification of ADHD (formerly attention deficit disorder; ADD) and its
subtypes. ADHD is the most common neuropsychiatric disorder among children, with
prevalence rates ranging from approximately 5.9 – 7.1% worldwide (Willcutt, 2012).
According to the DSM-5, ADHD is characterized by “a persistent pattern of inattention
and/or hyperactivity-impulsivity that interferes with functioning or development”
(American Psychiatric Association, 2013, pp. 59-60). It is associated with significant
educational problems ranging from lower academic achievement and poor grades to an
increased risk of grade retention, suspension, expulsion, and high school dropout (Loe &
Feldman, 2007). The difficulties experienced by individuals with ADHD are persistent,
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continuing into adolescence and adulthood in a majority of cases, and are associated with
occupational problems and an increased risk of alcohol and drug problems in adolescence
(Andrade, Brodeur, Waschbusch, Stewart, & McGee, 2009).
Surprisingly, despite the amount of evidence that exists regarding the significant
and long-lasting impairments associated with ADHD, there has been considerable debate
regarding how to best classify individuals with the disorder and which symptoms to
include in the diagnostic criteria. Prior to the release of the DSM-III in 1980, when the
term “attention deficit disorder” was first introduced, the primary symptom focus had
been on motor hyperactivity (DSM-II; American Psychiatric Association, 1968);
however, the emphasis shifted to attention difficulties as the defining deficit in the DSMIII. In addition, for the first time, a separate diagnostic category was included for
individuals who had difficulties with inattention but not hyperactivity (American
Psychiatric Association, 1980). Interestingly, there was little evidence at the time to
support the validity of the new diagnostic category; rather, the DSM-III workgroup
decided to include it as an attempt to prompt further research regarding its validity
(Milich, Balentine, & Lynam, 2001). As a result, numerous studies were conducted to
investigate the validity of the two DSM-III ADD subtypes: ADD–with hyperactivity
(ADD-H) and ADD–without hyperactivity (ADD-WO).
It was within this line of research that the construct of SCT first emerged. In a
study investigating teacher ratings of ADD symptoms, Lahey and colleagues (1985)
noted that, whereas the ADD-H group differed from both the ADD-WO group as well as
controls in level of impulsivity, the ADD-WO group showed elevated ratings of
sluggishness, slowness, and drowsiness. In a subsequent factor analytic study of teacher-
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reported behavior ratings, Neeper and Lahey (1986) identified separable inattentive and
hyperactive factors, as well as a separate “sluggish tempo” factor consisting of the
behavioral characteristics: “seems drowsy,” “appears to be sluggish,” “appears tired;
lethargic,” “is apathetic, shows little interest in things or activities,” and “seems to be in a
world of his or her own” (pp. 284-285), which appeared to be most strongly correlated
with the inattentive factor. Lahey and colleagues (1988) again extracted a similar sluggish
tempo factor (drowsiness, forgetfulness, difficulty following instructions, and
sluggishness) that was separate from, but correlated with, symptoms of inattention in a
sample of clinic-referred children with ADD.
As a result of these and similar studies, researchers began to investigate whether
SCT symptoms could be used to more accurately identify individuals with a
predominantly inattentive profile of ADD from those presenting with both inattention and
hyperactivity. The DSM-IV field trials tested three of the “sluggish tempo” symptoms
(daydreamy, sluggish/drowsy, forgetful) for possible inclusion as ADHD-predominantly
inattentive type symptoms; however, all but “forgetful” were discarded as having low
utility due to their poor “negative predictive power” (Frick et al., 1994). That is, although
the SCT symptoms were useful in predicting inattention, the absence of SCT symptoms
was not useful in predicting the absence of inattention (McBurnett, Pfiffner, & Frick,
2001).
The growing body of evidence supported a multidimensional conceptualization of
ADD consisting of two symptom groups with different primary symptoms and
impairment profiles: inattention-disorganization and hyperactivity/impulsivity. When the
diagnostic criteria were updated again in the DSM-IV, the multidimensional
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conceptualization of the disorder was retained and reflected in the disorder’s new name,
attention-deficit/hyperactivity disorder, and subtypes: predominantly inattentive (ADHDI), predominantly hyperactive/impulsive (ADHD-HI), and combined (ADHD-C) which
was defined as those individuals who met criteria for both ADHD-I and ADHD-HI
(American Psychiatric Association, 1994). Despite empirical support for the validity of
ADHD-I as its own diagnostic category, however, researchers remained discontent with
the way the symptom criteria were defined in the DSM-IV. Some argued that ADHD-I
was too heterogeneous, encompassing both individuals with a predominantly inattentive
symptom presentation and little to no hyperactivity, as well as individuals with a high
number of hyperactive/impulsive symptoms that fall just short of ADHD-C criteria
(McBurnett et al., 2001; Milich et al., 2001). As a result, researchers continued to
investigate the relationship between the SCT symptoms and ADHD in the hopes of
finding a more meaningful distinction between the subtypes.
Validity of the SCT Construct
Despite early interest in the use of SCT symptoms to identify a more homogenous
ADHD-I group, the cumulative evidence has pointed to the possibility that this subset of
symptoms may represent a separable disorder (Barkley, 2012, 2014; Becker, Langberg, et
al., 2014; Garner et al., 2010; Garner et al., 2016; Willcutt et al., 2014). Numerous factor
analyses have found SCT symptoms to form a separate factor from ADHD-I and ADHDHI symptoms in both clinical and community samples (see Becker et al., 2016 for a
summary). Studies have also shown that SCT is related to, but statistically distinct from,
other forms of child psychopathology, including internalizing disorders such as anxiety
and depression (Becker, Luebbe, Fite, Stoppelbein, & Greening, 2014; Burns et al.,
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2013), as well as daytime sleepiness (Langberg, Becker, Dvorsky, & Luebbe, 2014).
Cumulatively, these results provide support for the validity of SCT as a distinct construct.
In terms of prevalence, it is estimated that 40-50% of children and adults with
ADHD have SCT (Barkley, 2012, 2013). SCT has also been found in non-ADHD
populations. In a large (n = 1249), nationally representative sample of adults aged 18 to
96 years, approximately 2.5% were identified as having high SCT symptoms (≥ 95th
percentile) without ADHD, while an additional 3% were identified as having both high
SCT symptoms and ADHD (Barkley, 2012). Similar numbers were found in a large (n =
1800), nationally representative sample of children aged 6 to 17 years, with 2.2%
identified as having high SCT without ADHD, and an additional 3.3% identified as
having both high SCT and ADHD (Barkley, 2013). Together, the results of these studies
suggest that the prevalence rate of SCT is around 5% for both children and adults.
Although few studies have investigated SCT in clinical samples outside of the
ADHD population, at least three studies have reported elevated SCT symptoms in other
clinical populations, including pediatric leukemia survivors (Reeves et al., 2007),
pediatric brain tumor survivors (Willard et al., 2013), and children with high levels of
prenatal alcohol exposure (Graham et al., 2013). Although additional studies are needed,
these results provide further evidence that SCT symptoms are not limited to the ADHD
population.
Internalizing, Social, and Academic Functioning
In addition to being statistically distinct from ADHD and other disorders,
numerous studies have indicated that SCT is independently associated with impairments
in a number of domains. One of the most consistent findings has been the positive
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association between SCT and internalizing problems such as anxiety, depression, and
withdrawn behavior (Becker, Langberg, et al., 2014; Becker, Luebbe, et al., 2014; Becker
& Langberg, 2013; Bernard et al., 2016; Carlson & Mann, 2002; Garner et al., 2010;
McBurnett et al., 2014), which remain significant when ADHD-I is statistically
controlled. SCT has also been shown to be uniquely associated with significant social
impairment (Becker, 2014; Becker & Langberg, 2013; Flannery, Becker, & Luebbe,
2016; Lee et al., 2014; Mikami, Huang-Pollock, Pfiffner, McBurnett, & Hangal, 2007),
with at least one longitudinal study indicating that elevated parent-rated SCT symptoms
were predictive of greater social impairment up to two years later (Bernard et al., 2016).
In terms of academics, results of the meta-analysis by Becker and colleagues (2016)
indicate that SCT is significantly related to academic impairment overall; however, the
results have been mixed after controlling for ADHD symptoms. While several studies
have found SCT to be associated with significant academic impairment in a number of
domains even after controlling for ADHD (e.g., Becker, Langberg, et al., 2014; Langberg,
Becker, & Dvorsky, 2014; Lee et al., 2014), a smaller number of studies have found that
the relation between SCT and academic impairment could be accounted for entirely by
ADHD-I (e.g., Becker & Langberg, 2013; Hartman, Willcutt, Rhee, & Pennington, 2004).
Neuropsychological Functioning and SCT
As noted previously, one of the most important criteria in determining the external
validity of SCT as a mental disorder is to identify whether it is associated with unique
functional impairments that are not accounted for by other comorbid disorders. Although
a number of studies have investigated SCT in relation to internalizing problems and
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broad functional impairment as noted above, considerably fewer studies have
investigated the relationship between SCT and neurocognitive functioning.
General intelligence. In the meta-analysis conducted by Becker and colleagues
(2016), seven studies were identified that had reported correlations between SCT and
general intelligence. All studies included in the analysis used some version of the
Wechsler Intelligence Scales (e.g., WISC-III, WISC-IV, WASI), with most studies
utilizing an estimated IQ based upon an abbreviated administration of two to three
subtests. Although two studies failed to find a significant correlation between IQ and SCT
(Becker & Langberg, 2013; Skirbekk, Hansen, Oerbeck, & Kristensen, 2011), the
remaining researchers reported that SCT is significantly related to lower general
intelligence scores, with correlations ranging from .19 to .37 (Hartman et al., 2004;
Mikami et al., 2007; Reeves et al., 2007; Willard et al., 2013; Willcutt et al., 2014), and
an aggregated overall effect size of .24 (CI = [.14,.33]; Becker et al., 2016).
Processing speed. The term “sluggish cognitive tempo,” as well as several of its
symptoms (e.g., “sluggish,” “slow to respond,” “processes information less quickly than
others,” “is easily confused”) seem to suggest that SCT could be related to impaired
cognitive processing speed. However, surprisingly few studies have specifically
examined processing speed in relation to SCT, and those that have, have reported mixed
results. Becker and colleagues (2016) reported only two studies that had measured the
correlation between processing speed and SCT. Willard and colleagues (2013)
investigated the relationship between SCT symptoms and processing speed in a sample of
pediatric brain tumor survivors, leukemia survivors, and controls. Although they reported
a negative correlation (r = -.16) between SCT and processing speed, the result was not
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significant. In contrast, Willcutt et al. (2014) examined processing speed in a large
sample of children with ADHD as well as controls. Results indicated that SCT is
significantly related to weaknesses in processing speed (r = -.39), which remained
significant when hyperactivity-impulsivity, inattention, and SCT symptoms were
simultaneously included in the model (Willcutt et al., 2014). Based upon these two
studies, Becker and colleagues (2016) concluded that there is initial evidence to suggest
that SCT is associated with lower processing speed, with an overall aggregated effect size
of r = .29 (CI = [.05, .53]).
However, other researchers have failed to find a significant relationship between
SCT and processing speed in children (Bauermeister et al., 2012; Capdevila-Brophy et
al., 2014) and adults (Wood, Potts, Lewandowski, & Lovett, 2017). When Wood and
colleagues (2017) investigated college students’ self-reported difficulties regarding timed
tasks and compared the results to their performance on measures of processing speed and
reading fluency, the results indicated that, although participants with higher SCT
symptoms reported higher levels of concern regarding timed tasks, their performance did
not differ significantly in comparison to their peers (Wood, Potts, et al., 2017).
Overall, the cumulative results of previous studies seem to suggest that symptoms
of SCT are unrelated to lower processing speed. However, caution is needed when
interpreting these results as it is unclear how differences in study design may have
influenced the outcomes. For instance, three of the studies examining processing speed
were based upon SCT scales using only 4 or 5 items (Bauermeister et al., 2012;
Capdevila-Brophy et al., 2014; Willard et al., 2013). In contrast, the study by Willcutt and
colleagues (2014), which reported a significant association between processing speed and
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SCT, was based on a 9-item SCT scale. In addition, although Wood and colleagues (2017)
also utilized a 9-item scale and found no relationship between processing speed and SCT,
their study was based on a sample of college students, whereas the previous studies had
been conducted with children. Little is known about the developmental course of SCT,
thus it is unclear to what extent the age of Wood and colleagues’ participants may have
affected the results. Given that only a handful of studies have measured processing speed
in relation to SCT, further research is needed.
Sustained attention. Preliminary evidence suggests that SCT is associated with
difficulties in sustained attention. Wåhlstedt and Bohlin (2010) investigated sustained
attention in a community sample of children selected to include individuals with the
highest ADHD ratings and individuals with low to moderate ADHD symptoms. Results
indicated that SCT was significantly correlated with deteriorations in sustained attention
over time (r = .24). Further, results showed that SCT continued to predict deficits in
sustained attention when inattention and hyperactive/impulsive symptoms were
controlled (Wåhlstedt & Bohlin, 2010). Similarly, Willcutt and colleagues (2014) found a
significant relationship between weaknesses in sustained attention (as measured by
omission errors on a CPT task) and SCT in children with ADHD as well as controls (r =
0.33). Based upon these studies, Becker and colleagues (2016) reported an overall
correlation between SCT and sustained attention of r = 0.29 (CI= [.09, .49]) in their metaanalysis.
However, other researchers have failed to find a significant relationship between
SCT and sustained attention. For instance, in a sample of college students, Jarrett,
Rapport, Rondon, and Becker (2017) found no correlation between SCT and errors of
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omission on a CPT task. Further, Capdevila-Brophy and colleagues (2014) found that
children with a high level of SCT symptoms and ADHD-I actually demonstrated fewer
problems with sustained attention than did children with ADHD-C or those with ADHD-I
and low levels of SCT symptoms in a sample of Spanish children (Capdevila-Brophy et
al., 2014). Due to these conflicting results, additional research is needed in order to
determine to what extent, if any, SCT is related to sustained attention.
Executive functions. A small but growing number of studies have examined the
relationship between SCT and executive functions (EF) using neuropsychological tasks
and/or behavioral rating scales. In terms of performance on neuropsychological measures
of EF, thus far, SCT appears to be largely unrelated to performance on EF tasks. For
instance, although three studies reported a significant, negative correlation between SCT
and response inhibition, ranging from r = .19 (Wåhlstedt & Bohlin, 2010) to r = .41
(Tamm Brenner, Bamberger, & Becker, 2018), the results were no longer significant after
controlling for ADHD-I (Tamm, et al., 2018; Wåhlstedt & Bohlin, 2010; Willcutt et al.,
2014). In addition, other researchers have found no relationship between SCT and
inhibition (Bauermeister et al., 2012; Jarrett et al., 2017). Similarly, although only one
study to date has investigated the relationship between SCT and cognitive flexibility, the
authors found no relationship between parent-reported SCT and performance on shifting
tasks (Tamm et al., 2018). Further, although teacher-reported SCT was significantly
related to cognitive flexibility performance, the result was no longer significant after
controlling for ADHD-I (Tamm et al., 2018).
Results have been more mixed in terms of performance on working memory
tasks. Of the seven studies that have been conducted to date, three found no association

13

between working memory performance and SCT in children (Bauermeister et al., 2012;
Wåhlstedt & Bohlin, 2010) and adults (Jarrett et al., 2017). Further, while the remaining
four studies did report a significant, negative correlation between SCT and performance
on working memory tasks (Skirbekk et al., 2011; Tamm et al., 2018; Willard et al., 2013;
Willcutt et al., 2014), results of subsequent regression analyses in two of the four studies
indicated that the relationship between SCT and working memory was no longer
significant after controlling for symptoms of ADHD-I (Tamm et al., 2018; Willcutt et al.,
2014).
Thus, only two studies have found a significant association between SCT and
working memory independent of ADHD-I. Skirbekk and colleagues (2011) examined the
relationship between SCT and verbal and spatial working memory in a sample of
Norwegian children (aged 7 - 13 years) with ADHD, anxiety, comorbid ADHD + anxiety,
and controls. In addition to standard verbal and spatial working memory scores, the
authors also calculated a “working memory variability” score for each task by calculating
the ratio of correct responses to the total number of items administered across both
forward and backward conditions in each task (Skirbekk et al., 2011). Correlation
analyses indicated that only spatial working memory variability was significantly
associated with SCT (r = -0.33), which remained significant after controlling for
symptoms of ADHD-I in subsequent regression analyses (Skirbekk et al., 2011).
However, given the lack of association between SCT and other working memory scores
(i.e., verbal working memory forward/ backward, spatial working memory forward/
backward, verbal working memory variability), the authors suggested that the result
could be related to varying attention, rather than a true impairment in working memory.
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Willard and colleagues (2013) also found a significant, negative relationship between
SCT symptoms and working memory in a sample of pediatric leukemia and brain tumor
survivors, with higher SCT symptoms related to significantly greater working memory
impairment (r = -.28).
Overall, the results of previous studies appear to indicate that SCT is not
associated with significant impairment in working memory. However, given the impact of
ADHD symptomatology on previous results, as well as evidence of an association
between SCT and impaired working memory in a non-ADHD clinical sample, further
studies are needed in non-ADHD populations in order to clarify the relationship between
SCT and performance on working memory tasks.
EF rating scales. When rating scales are used to assess children’s EF in daily life,
SCT appears to be independently associated with domains involving metacognitive tasks
(Becker & Langberg, 2014) such as self-organization and problem-solving (Araujo
Jiménez, Ballabriga, Martin, Arrufat, & Giacobo, 2015; Barkley, 2013), self-monitoring
(Capdevila-Brophy et al., 2014), emotional control (Araujo Jiménez et al., 2015; Barkley,
2013), working memory (Araujo Jiménez et al., 2015), and planning (Araujo Jiménez et
al., 2015). Interestingly, the specific area of difficulty that SCT is associated with has
varied across studies, making it difficult to draw firm conclusions regarding the
relationship between SCT and specific metacognitive skills in children. In addition, one
study reported no association between SCT and EF in daily life in a sample of preschoolaged children (i.e., Tamm et al., 2018), suggesting that the relationship may depend, in
part, on the individual’s age.
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Research investigating the relationship between SCT and EF in daily life among
adults, as measured by self-report rating scales, has consistently indicated that SCT is
associated with significant impairment in all measured domains of EF in daily life, with
results remaining significant even after controlling for ADHD, internalizing symptoms,
and demographics (Barkley, 2012; Flannery, Luebbe, & Becker, 2017; Jarrett et al., 2017;
Leikauf & Solanto, 2017; Wood, Lewandowski, Lovett, & Antshel, 2017). In addition,
multiple studies have found SCT to be the strongest predictor of EF impairments in selforganization and problem-solving (Barkley, 2012; Jarrett et al., 2017; Wood,
Lewandowski, et al., 2017) as well as self-regulation of emotion (Barkley, 2012; Jarrett et
al., 2017; Wood, Lewandowski, et al., 2017). The consistency between studies
investigating SCT and EF in adults stands in contrast to the mixed results reported in
studies focusing on children. This discrepancy may provide further evidence that the
relationship between SCT and EF in daily life varies by age, with SCT associated with
greater difficulties in daily life EF with age.
Symptoms & Measurement of SCT
As noted previously, there has been little consensus regarding the most ideal
symptom set to use in order to accurately capture the construct of SCT. Studies have
varied in the number and type of behavioral characteristics that were included as
symptoms of SCT, ranging from 2 to 4 items in many early studies to as many as 44 in a
recent exploratory factor analysis (i.e., McBurnett et al., 2014). In their 2016 metaanalysis, Becker and colleagues identified a pool of 150 items that have been used in the
SCT literature, which the authors ultimately reduced to 18 behavioral characteristics.
However, of the 73 studies included in the meta-analysis, none of the studies included all
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18 domains. An additional item-level analysis indicated that 13 of the identified items
loaded consistently onto an SCT factor in previous research, with average standardized
factor loadings of > .70 for each item, while the remaining five items loaded more weakly
with SCT, at < .60, and often cross-loaded with ADHD-I (Becker et al., 2016; see Table
1.1 for the 18 behavioral domains identified in the meta-analysis). As a result, the authors
suggested that future studies incorporate the remaining 13 items in order to determine
whether they are the ideal symptom set for SCT.
SCT rating scales. Early studies investigating SCT often used a few items
selected from existing behavioral scales, such as the Child Behavior Checklist (CBCL;
Achenbach & Rescorla, 2001), to measure SCT. In an effort to move beyond the use of ad
hoc measures, Penny and colleagues (2009) developed the first empirically-validated
measure of SCT. In order to establish content validity, items were identified via an
extensive literature search followed by expert review. Ultimately, a 14-item rating scale
was developed which showed good reliability, as well as convergent and discriminant
validity in early validation studies (Penny et al., 2009). Since then, several other
empirically-validated SCT rating scales have been developed, including parent- and
teacher-report scales (Barkley, 2013; Lee et al., 2014; McBurnett et al., 2014) as well as
child and adult self-report measures (Becker et al., 2015; Barkley, 2012). Unfortunately,
despite the increasing number of SCT scales available, existing measures have yet to
include all of the behavioral domains identified in the Becker et al. meta-analysis (2016)
and the symptoms included vary from one measure to another.
Factor structure of SCT. It remains unclear whether SCT should be considered
unidimensional or multidimensional. Preliminary factor analyses of the Penny et al.
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(2009) rating scale indicated that its 14 SCT symptoms could be divided into three
subscales on the parent-report measure (Slow, Sleepy, Daydreamer) and two subscales on
the teacher-report measure (Sleepy/Daydreamer, Slow). On the parent measure, the Slow
subscale included the items: “is apathetic, shows little interest in things or activities,” “is
slow or delayed in completing tasks,” “is unmotivated,” “lacks initiative to complete
work,” “effort on tasks fades quickly,” and “needs extra time for assignments.” The
Sleepy subscale included “appears to be sluggish,” “seems drowsy,” “appears tired;
lethargic,” “has a yawning, stretching, sleepy-eyed appearance,” and “is underactive,
slow moving, or lacks energy.” Finally, the Daydreamer subscale included the remaining
three items: “daydreams,” “gets lost in his or her own thoughts,” and “seems to be in a
world of his or her own” (Penny et al., 2009 p. 385). On the teacher measure, the
Sleepy/Daydreamer scale encompassed the items that appeared on the Sleepy and
Daydreamer scales from the factor analysis of the parent-report measure, with the
exception of one item (“gets lost in his or her own thoughts”), which loaded equally onto
both factors of the teacher scale (Penny et al., 2009, p. 386). Similarly, the Slow factor
included the same items identified in the factor analysis of the parent-report measure,
with the exception of two items (“is apathetic, shows little interest in things or activities,”
and “is unmotivated”), which also loaded equally onto both factors of the teacher scale
(Penny et al., 2009, p. 386).
However, when the factor structure of the Penny et al. (2009) teacher scale was
reanalyzed by Jacobson and colleagues (2012), different factors emerged. The authors
extracted three subscales, which they termed Sleepy/Sluggish (i.e., drowsy,
tired/lethargic, sluggish, sleepy-eyed, underactive), Slow/Daydreamy (i.e., world of
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his/her own, daydreams, lost in thoughts, slow task completion, extra time), and Low
Initiation/Persistence (i.e., effort fades quickly, lacks initiative, and unmotivated). One
item (is apathetic) loaded equally with the Sleepy/Sluggish and Low Initiative/Persistence
scales. The authors also examined a four-factor model; however, the fourth factor
included only two items, thus the three-factor model was determined to provide the best
fit (Jacobson et al., 2012).
Becker and colleagues (2015) developed a child self-report measure (Child
Concentration Inventory; CCI) based upon the Penny et al. (2009) scale. When the
researchers examined the factor structure of the CCI, initial confirmatory factor analyses
indicated that a three-factor model provided the best fit, with subscales including Slow
(underactive, unmotivated, sluggish behavior), Sleepy (tired, drowsy, sleepy items), and
Daydreamer (items involving daydreaming or confused behavior; Becker et al., 2015).
However, when the authors subsequently investigated a bi-factor model, the “slow” items
were found to load onto a general SCT factor, while the “sleepy” and “daydreamer” items
loaded onto separate, specific factors as well as the general factor. Reliability analyses
indicated that the general scale demonstrated strong reliability; however, the reliability of
the specific subscales dropped significantly after controlling for the general factor. Based
on these results, the authors concluded that the scale was best conceptualized as a single
dimension, rather than multidimensional as had previously been found (Becker et al.,
2015).
McBurnett and colleagues (2014) investigated the factor structure of SCT in an
exploratory factor analysis of 44 items, including some previous SCT items as well as
additional items thought to be conceptually similar. The authors grouped the items into
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five sets (Daydreams/Variable Alertness/Drowsy; Working Memory Slips/Loses Place;
Slow Processing; Slow Behavior and Movement; Low Initiative/Low Energy), thus, a
five-factor model was specified. Items were retained if they showed convergent validity
(specified as loadings greater than .59 on the primary factor) and discriminant validity
(loadings on the other factors less than .30) on both parent and teacher measures. This
resulted in a final scale of 15-items which loaded onto three-factors: Daydreams (i.e.,
“daydreams,” “stares into space,” “spaces out,” “seems to be off in a world of his or her
own,” “gets lost in thought,” and “mind seems to drift off”), Working Memory Problems
(i.e., “forgets what he/she was going to say,” “loses train of thought,” “gets tongue-tied,”
“gets mixed up,” and “gets confused”), and Sleepy/Tired (i.e., “seems drowsy (during the
daytime),” “yawns,” “lacks energy,” and “gets tired easily” (p. 47)). The Slow Movement
and Low Initiative scales consisted of only two items each and were dropped (McBurnett
et al., 2014).
Although there is evidence to suggest that a multidimensional conceptualization
of SCT may be appropriate, overall, the results have been inconsistent. Many factor
analyses have found SCT items to load onto a single factor, separate from ADHD-I and
ADHD-HI. However, when studies have examined the factor structure of SCT scales
specifically, the results suggest that SCT may be multidimensional, with anywhere from
two to four factors. Thus, it remains unclear how many dimensions characterize SCT.
In sum, additional studies are needed which build upon and extend the results of
Becker and colleagues’ (2016) meta-analysis, incorporating the full array of behavioral
domains identified, in order to determine the most ideal combination of symptoms for the
assessment of SCT. While empirically-validated measures of SCT have been developed,
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none have included a comprehensive item set incorporating all of the behavioral domains
previously linked to SCT. In addition, further research is needed to discern whether the
SCT construct is best conceptualized as a single dimension or multidimensional. To date,
research has identified five possible SCT dimensions (i.e., Slow, Sleepy/Tired,
Daydreams, Low Initiation/Persistence, and Working Memory Problems), with some of
the dimensions overlapping at times in previous research (e.g., Sleepy/Daydreamer,
Slow/Daydreamer). In order to clarify the dimensionality of SCT, additional research is
needed which encompasses items from each of the previously identified dimensions.
The Current Study
Given the emerging evidence of SCT symptoms as being clinically significant yet
independent of ADHD, there is an urgent need for more research on SCT. Specifically,
there is a need for additional research to a) improve the psychometric measurement of
SCT, and b) relate SCT to functional indicators of cognition. Thus, this study has two
primary aims:
The first aim of this study is to clarify the research related to SCT
symptomatology and measurement through a comprehensive investigation of SCT
symptoms. Items representing each of the 18 behavioral domains identified by Becker
and colleagues (2016; See Table 1.1) will be adapted from existing SCT scales (e.g.,
Barkley, 2013; McBurnett et al., 2014; Penny et al., 2009). Further, the study will extend
research regarding the dimensionality of the SCT construct by ensuring items are
incorporated from each of the previously identified dimensions (i.e., Slow, Sleepy/Tired,
Daydreams, Low Initiative/Persistence, Working Memory Problems). In order to ensure
each behavioral domain and dimension are adequately represented, additional items may
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be developed. This approach will extend the research regarding the symptom set that
most accurately reflects the construct of SCT and will permit a more thorough
examination of the dimensionality of SCT by incorporating items from multiple
measures.
The second aim of this study is to extend the research regarding the external
validity of SCT in non-ADHD populations. A select subsample of children will be
administered additional neuropsychological measures in order to examine the relationship
between SCT and specific domains of cognitive functioning, including rating scales and
standardized neuropsychological tests. The following research questions and
corresponding hypotheses will be addressed.
Aim 1: Measurement/Psychometric Evaluation of SCT - Research Questions and
Hypotheses
1. How many dimensions characterize SCT measures? Although factor analytic studies
have been conducted on individual SCT rating scales, results have been inconsistent
with some studies suggesting that SCT is characterized by anywhere from two to four
dimensions, while others suggest that a unidimensional conceptualization of SCT
provides the best fit. However, the underlying dimensions of SCT have not been
studied using a comprehensive measure of SCT. The current study will examine the
dimensions of SCT by combining items from multiple measures into a single scale
that will be used in a factor analysis.
2. What is the construct validity of the SCT items administered in relation to other rating
scales? In order to establish the construct validity of the items administered,
convergent and discriminant validity will be assessed by examining the relationship
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between SCT and other parent-reported symptoms of psychopathology. Based upon
previous research, it is anticipated that SCT scores will be more strongly related to
ADHD-I, depression, and anxiety symptoms than to ADHD-HI or ODD/CD
symptoms, thus demonstrating convergent and discriminant validity.
Aim 2: External Validity of SCT – Research Questions and Hypotheses
1. What is the relationship between SCT symptoms and objective measures of
cognitive functioning? In order to extend the research related to the external
validity of SCT, SCT will be investigated in a subsample of children who will be
administered several objective measures of cognitive functioning in addition to an
SCT scale. Based upon previous results, it is hypothesized that there will be a
small, negative correlation between SCT and general intellectual ability, cognitive
processing speed, and sustained attention, with SCT predicting lower scores on
measures of each. It is tentatively hypothesized that SCT will not be significantly
related to performance measures of working memory.
2. What is the relationship between EF in daily life and SCT, as measured by a
parent-completed rating scale? Based upon previous results, it is tentatively
hypothesized that SCT will be associated with deficits in EF domains related to
planning and organization, emotional control, working memory, and selfmonitoring.
Results from this study are anticipated to contribute to SCT research in several respects.
First, the current study will provide additional information regarding the ideal symptom
set associated with SCT, which may inform scale development and improve future
measurement of SCT. Second, this study will provide a better understanding of the
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underlying dimensions of SCT, which may contribute to the theoretical constructs
underlying SCT. Third, the current study will provide a better understanding of how SCT
is related to and impacts cognitive functioning in typically developing children.
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Table 1.1
SCT Items Identified in Becker et al., 2016 Meta-analysis
Items Consistently Loading onto SCT

Items Loading more Weakly with SCT

1. Daydreams

14. Absentminded

2. Sleepy/drowsy

15. Easily bored

3. Underactive/slow moving

16. Slow work/task completion

4. Easily confused

17. Low initiative and persistence

5. Stares blankly

18. Poor listening/difficulty with
directions

6. Lost in thoughts
7. In a fog
8. Tired/lethargic
9. Sluggish
10. Spacey
11. Slow thinking/processing and response
12. Apathetic/unmotivated
13. Loses train of thought/loses cognitive
set
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CHAPTER 2
METHOD
Participants
Participants for this study included a community-based sample of elementary
school-aged children, ages 5 through 11 years (with a data collection goal of
approximately 150 to 200). After obtaining approval from the University’s Institutional
Review Board, information about the study, including appropriate contact information
and a brief description of the study, was distributed via flyers posted at various
community locations (e.g., doctors’ offices, libraries) and social media posts. In addition,
an invitation to participate was distributed to parents of children enrolled in area school
districts via email lists. Parents/guardians having at least one child between the ages of 5
to 11 years, in kindergarten through 5th grades, were invited to participate in the study.
Parents who had more than one child within the specified age range were permitted to
enter information for each child. In order to assess cognitive functioning, a small
subsample of local participants (data collection goal of approximately 20 to 30)
completed additional neuropsychological measures. For this subsample, children were
also required to have normal or corrected to normal hearing and eyesight and to speak
English as their primary language.
Procedure
Parents of children in the specified age range were invited to complete a
questionnaire through a secure, online survey system. The questionnaire began with a
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description of the study and an invitation to participate. Upon accepting the invitation to
participate, parents were asked to provide demographic information. They were then
asked to respond to a series of items assessing SCT, as well as items from the VADPRS
scale (described below). After completing all items, participants were given the
opportunity to be entered into a drawing for a chance to win a $100 Amazon gift card.
Throughout the questionnaire, participants were given the option not to answer a
question, with the exception of specific demographic items indicated below. In addition,
participants were permitted to leave the survey at any time. Responses were only
recorded for individuals who reached the end of the survey.
A subsample of children was administered select neuropsychological measures in
order to investigate the relationship between SCT and cognitive functioning. For this
portion of the study, all children were tested individually in a quiet room at the Applied
Cognitive Neuropsychology Lab. Informed consent/assent was obtained from all parents
and participants prior to testing. Following this process, the child was administered
neuropsychological tests measuring general cognitive ability, processing speed, sustained
attention, and working memory. The child’s caregiver completed the online questionnaire
described above. Following the online questionnaire, the caregiver completed the
BRIEF2. The entire procedure took approximately 2 hours. After testing was complete,
participants were given compensation for their time.
Measures
Demographic information. Parents/guardians were asked to provide
demographic information, including the parent/guardian’s relation to the child, number of
children they have, the child’s gender, age, grade level, and whether the child had
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previously been diagnosed with any form of atypical development or disorder (e.g.,
ADHD, learning disability, TBI). Additional demographic information was requested but
not required (e.g., race/ethnicity, parent’s age, highest level of education completed,
child’s free/reduced lunch status). The child’s name and date of birth were also collected
for those individuals completing additional neuropsychological measures. To protect
confidentiality, participants were assigned an ID number, and only de-identified data
were used for analyses.
SCT measure. In order to incorporate and extend previous findings regarding the
optimal symptom set for assessing SCT, a parent-completed rating scale was developed
for the present study (see Table 2.1). The scale builds upon the 2016 meta-analysis by
Becker and colleagues, incorporating items from each of the 18 domains identified, as
well as additional symptoms that have been utilized on previous SCT scales (e.g.,
Barkley, 2013; McBurnett et al., 2014; Penny et al., 2009). In order to ensure adequate
coverage of each of the previously identified SCT dimensions, additional items were
developed. The rating scale was administered online through a secure survey system
(Qualtrics.com). Parents were asked to rate their child according to how often the child
displays a given behavior. In order to remain consistent with existing SCT measures, a 4point scale was used, including the choices: Never/Rarely, Sometimes, Often, and Very
Often.
Vanderbilt ADHD Diagnostic Parent Rating Scale (VADPRS). In order to
assess children’s symptoms related to ADHD and other externalizing and internalizing
problems, parents were also asked to complete the VADPRS. The VADPRS is a 47-item
parent-report rating scale, which includes 18 items assessing the diagnostic criteria for
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ADHD (nine items assessing inattentive symptoms and nine items assessing
hyperactive/impulsive symptoms), as well as eight items assessing oppositional-defiant
behaviors (ODD), 14 items assessing conduct problems (CP), and seven items which
assess symptoms of depression and anxiety (Wolraich et al., 2003). Parents were asked to
rate the frequency of behaviors on a 4-point scale ranging from “never” to “very often.”
Psychometric studies have indicated that the VADPRS has excellent overall internal
consistency (Cronbach’s alpha ≥ .90), as well as adequate internal consistency for the
comorbid subscales (Cronbach’s alpha for ODD-CD = .91; anxiety-depression = .79;
Wolraich et al., 2003). For scoring purposes, the sum of the ratings for each subscale was
calculated. As in previous research (e.g., Becker et al., 2015; Jacobson et al., 2012)
separate scores were calculated for anxiety (three items) and depression (four items). For
this study, internal consistencies were: ADHD-I α = .93, ADHD-HI α = .92, ODD α = .91,
CP α =.71, anxiety α = .75, and depression α = .85.
Woodcock-Johnson IV Tests of Cognitive Abilities (WJ IV Cog). In order to
assess participants’ overall cognitive ability as well as specific neuropsychological and
executive functioning skills, select subtests of the WJ IV Cog were administered
(Schrank, McGrew, & Mather, 2014). To obtain a measure of overall intellectual ability,
the Brief Intellectual Ability composite from the WJ IV Cog was used as a measure of
general intelligence. The Brief Intellectual Ability composite is based upon three subtests:
Oral Vocabulary (measuring comprehension-knowledge), Number Series (fluid
reasoning), and Verbal Attention (verbal working memory). The Numbers Reversed
subtest was also administered in order to obtain a more in-depth measure of working
memory. Participants’ scores on the Working Memory cluster (based upon Verbal
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Attention and Numbers Reversed subtests) were used as a measure of working memory.
Finally, the Letter-Pattern Matching and Pair Cancellation subtests were administered in
order to assess participants’ processing speed, with participants’ scores on the Processing
Speed cluster used as a measure of processing speed. Reliability estimates for the WJ IV
Cog subtests ranged from .82 to .92 for ages 5 - 11 (see the Woodcock-Johnson IV
Technical Manual for more specific information; McGrew, LaForte, & Schrank, 2014).
Conners’ Continuous Performance Test II (CPT II). Sustained attention was
assessed using scores from the CPT II. The CPT II is a computerized continuous
performance test commonly used to measure inattentiveness, impulsivity, and sustained
attention (vigilance) for individuals 6 years of age and older. Administration of the CPT
II takes approximately 15 minutes, including a 70-second practice session. Participants
are instructed to press the space bar when any letter except the letter X appears on the
screen and to suppress this behavior when the letter X is presented. The CPT II provides
numerous performance measures. According to the manual, sustained attention, or
vigilance, on the CPT II is measured by the Hit Reaction Time Block Change (i.e., the
change in an individual’s reaction time over six time blocks) and Hit Standard Error
Block Change (i.e., the change in reaction time standard errors over six time blocks)
scores (Conners, 2000). High scores on these measures indicate a decrease in sustained
attention. Psychometric data from the standardization sample is provided in the Conners’
Continuous Performance Test (CPT II) Technical Guide and Software Manual (Conners,
2000).
NEPSY, Second Edition (NEPSY-II). As the CPT II is not appropriate for
individuals under the age of 6 years, the Auditory Attention and Response Set subtest of
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the NEPSY-II was administered as an additional measure of sustained (auditory)
attention. The subtest consists of two parts. The Auditory Attention portion of the subtest
assesses the ability to sustain selective auditory attention, while the Response Set portion
of the subtest measures one’s ability to shift focus and respond to new criteria while
inhibiting previously learned responses. For the purposes of this study, only the Auditory
Attention portion of the subtest was administered. This portion of the subtest is
appropriate for individuals aged 5 – 16 years. The average reliability for the Auditory
Attention subtest ranges from r = .60 to r = .91 across ages 5 - 11, depending upon the
child’s age and type of score reported. Additional psychometric data for the NEPSY-II
can be found in the NEPSY-II Clinical and Interpretive Manual (Korkman, Kirk, &
Kemp, 2007).
Behavior Rating Inventory of Executive Function, Second Edition - Parent
Form (BRIEF2). In order to assess the relationship between SCT and EF in daily life,
parents were asked to complete the BRIEF2. The BRIEF2 is a norm-referenced, parentcompleted rating scale that is designed to assess everyday skills in the home and school
environments that are related to executive functions in children aged 5-18 years (Gioia,
Isquith, Guy, & Kenworthy, 2015). It consists of 63 items which assess nine domains of
executive functioning: Working Memory, Inhibit, Shift, Plan/Organize, Self-Monitor,
Initiate, Task-Monitor, Organization of Materials, and Emotional Control. Scores are
provided for each of the domains, which can be used to derive measures of three broad
indexes: the Behavioral Regulation Index, the Cognitive Regulation Index, and the
Emotion Regulation Index, as well as an overall Global Executive Composite.
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Psychometric data from the standardization sample is provided in the BRIEF2
Behavior Rating Inventory of Executive Function, Second Edition - Professional Manual
(Gioia et al., 2015). Internal consistency, interrater reliability, and test-retest reliability for
the scale were generally adequate, with internal consistency ranging from α = .80 to .97,
interrater reliability between parents ranging from r = .57 to .88 (M = .77), and test-retest
reliabilities ranging from r = .67 to .92 across subscales and composites (Gioia et al.,
2015). In addition, validation studies indicated strong support for the BRIEF2’s
convergent and discriminant validity when compared to other commonly used behavior
rating measures (Gioia et al., 2015).
Data Analysis for Aim 1: Measurement/Psychometric Evaluation of SCT
IBM SPSS Statistics v. 25 was used for data analysis. Exploratory factor analysis
was conducted on the 25 parent-rated SCT items in order to investigate the convergent
and discriminant validity of the SCT items, as well as the dimensionality of SCT. Factor
analysis was selected over other techniques (e.g., PCA) as the primary purpose of the
analysis was to investigate the underlying structure of SCT. Whereas PCA is appropriate
when the goal of the analysis is data reduction, factor analysis is most appropriate for
investigating underlying processes or constructs (Tabachnick & Fidell, 2001). Factors
were extracted using maximum likelihood extraction with promax rotation. A promax
rotation was used as it allows the factors to be correlated and helps to clarify which
variables correlate with each factor (Tabachnick & Fidell, 2001). Factors were retained
based upon examination of the scree plot and eigenvalues. Factors with eigenvalues
greater than one were retained. Based on the guidelines suggested by Comrey and Lee
(1992), items with factor loadings of .32 and below are considered “poor,” loadings of
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.45 are considered “fair,” .55 are considered “good,” .63 are considered “very good,” and
loadings of .71 and above are considered “excellent.” In order to establish convergent
validity of the SCT symptoms, only items with loadings of .55 and above were retained.
A second factor analysis was then conducted, which included ADHD items from
the VADPRS to further examine discriminant validity. It was hypothesized that SCT
symptoms would load onto separate dimensions from the ADHD-I, and ADHD-HI
symptoms, thus demonstrating convergent and discriminant validity. SCT items that
loaded primarily onto an ADHD factor (i.e., loading primarily onto a factor consisting of
all or most of the ADHD-I or ADHD-HI items) or that cross-loaded with ADHD were
dropped. Consistent with guidelines used in previous studies (i.e., Willcutt et al., 2014),
items were considered to have cross-loaded with ADHD if the item’s loading was .30 or
greater on an ADHD factor and within .20 of its primary loading. Next, Pearson product
moment correlations were calculated between SCT scores and subscale scores from the
VADPRS. Based upon previous research, it was anticipated that SCT scores would be
more strongly correlated with ADHD-I, depression, and anxiety symptoms than to
ADHD-HI, ODD, and CP symptoms, thus demonstrating convergent and discriminant
validity.
Data Analysis for Aim 2: External Validity of SCT
The external validity of SCT was assessed by investigating the relationship
between SCT and specific domains of cognitive functioning and EF in daily life. The
Pearson product moment correlation was calculated between SCT symptoms and each of
the measures of cognitive functioning, including general intelligence, processing speed,
sustained attention, and working memory performance, as well as each of the domains of
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EF in daily life. For measures demonstrating a significant correlation with SCT, multiple
regression analyses were conducted in order to determine whether SCT significantly
predicted scores on each of the measures. Finally, as SCT is known to be highly
correlated with ADHD-I, the regression models were run a second time with ADHD-I
included as a control in order to determine whether there is evidence of unique functional
impairments, beyond those that might be attributed to inattentive symptoms associated
with ADHD.
Based upon previous results, it was hypothesized that there would be a small,
negative correlation between SCT and general intellectual ability, cognitive processing
speed, and sustained attention, with SCT predicting lower scores on each. It was
tentatively hypothesized that SCT would not be significantly related to performance
measures of working memory. In terms of EF in daily life, it was tentatively hypothesized
that SCT would be associated with deficits in EF domains related to planning and
organization, emotional control, working memory, and self-monitoring.
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Table 2.1
SCT Scale Items Adapted for the Present Study
Item
1. Gets lost in his/her thoughts
2. More tired or lethargic than others
3. Has difficulty getting motivated; lacks initiative, has trouble getting started on work
4. Mentally foggy; “In a fog”
5. Seems sleepy or drowsy during the daytime
6. Prone to daydreaming; mind wandering
7. Underactive or has less energy compared to other children
8. Effort on tasks fades quickly after getting started; lacks initiative to complete work
9. Doesn’t seem to process information as quickly as others
10. Has trouble staying alert or awake in boring situations
11. Has trouble following multi-part directions (forgets to do things; only does first or
last step)
12. Stares into space; stares blankly
13. Seems indifferent or unmotivated, shows little interest in activities or events; less
engaged than others
14. Is slow to complete his/her work; needs more time on assignments or tasks than
others
15. Seems spacey, not paying attention to what is going on around him/her; mind seems
to be elsewhere
16. Is sluggish or slow moving
17. Loses or misplaces belongings
18. Loses train of thought; forgets what he/she was going to say
19. Gets bogged down in work or assignments
20. Is easily confused
21. Is absentminded
22. Easily bored
23. Has difficulty listening or following directions
24. Puts things off until the last minute
25. Forgets to do things (such as turning in homework; chores)
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CHAPTER 3
RESULTS
Participants
Data collection resulted in a sample that included a total of 304 children between
the ages of 5 and 11 years, with a smaller subsample of children (N = 29) completing
additional neuropsychological measures. Upon inspection of the data, three cases of
unengaged respondents were identified (responses of “never” to all or nearly all survey
items across both the SCT and VADPRS rating scales). As a result, these cases were
deleted from all analyses. Participants were further inspected to verify that inclusion
criteria for age and grade level were met. Upon inspection, no grade level was provided
for two participants who were reported to be homeschooled and five participants were
reported to be entering 6th grade. As the data were collected over the summer (between
school years) in each case and all children fell within the specified age range at the time
of survey completion, the results were included in order to maintain an optimal sample
size for the planned factor analyses.
As noted previously, a small subsample of children completed additional
neuropsychological measures. During data collection, one participant dropped out of the
study prior to completion of the CPT II or WJ IV Cog measures. In order to maintain
sample size where possible, data for the completed measures (BRIEF2 and NEPSY-II)
were included. As a result, analyses involving the WJ IV measures are based upon a
slightly smaller sample size of N = 27. Further examination of the CPT II data revealed
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that one participant’s scores were determined to be invalid by the software program, the
CPT II was not administered to one participant, and an additional five participants did not
complete the measure due to falling below the required minimum age of 6 years. As a
result, analyses involving the CPT II data are based upon a considerably smaller sample
of N = 21.
Preliminary data screening resulted in a final sample size of N = 301 (158 male,
143 female, Mage = 7.53 (1.77), age range = 5 – 11 years, kindergarten – 6th grade), with
an overall sample of N = 28 participants completing additional neuropsychological
measures (14 male, 14 female, Mage = 7.32 (1.49), age range = 5 – 10 years, kindergarten
– 5th grade). Tables 3.1 and 3.2 provide more detail on demographic variables of the final
study samples. Overall, 86.7% of children included in the study were identified as
White/Caucasian, 2% Black/African American, 3% Hispanic/Latino, 0.3% Asian, 0.7%
Native American or Alaska Native, 0.3% Native Hawaiian or Pacific Islander, and 7% as
two or more races. According to the 2017 U.S. Census, the racial/ethnic composition of
the United States is 60.7% white (not Hispanic or Latino), 13.4% black, 5.8% Asian,
1.3% American Indian/Alaskan Native, 0.2% Native Hawaiian/Pacific Islander, and 2.7%
two or more races, with 18.1% identifying as Hispanic or Latino (U.S. Census Bureau,
2017). Thus, within this sample, white participants and those identifying as two or more
races were over-represented, while Black/African American, Hispanic/Latino, Asian, and
Native American/Alaska Native were underrepresented. Most children (48%) were
reported to be the oldest child, while 22% were the youngest, 14% had both older and
younger siblings, 15% were an only-child, and approximately 1% had another sibling of
the same age. Approximately 30% of children (N = 89) were reported to have been
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diagnosed with some form of atypical development, with approximately one-third of
those individuals (N = 26) having two diagnoses, and a small number (N = 6) having
three or more diagnoses. The most common diagnosis was ADHD (17.6% of
participants), while 7% of participants were identified as having some form of learning
disability; approximately 4% had been diagnosed with a speech or language impairment,
3% anxiety, and approximately 9% had been diagnosed with some other disorder.
Most surveys were completed by the child’s biological parent (93%), while 4%
were completed by an adoptive parent, 2.3% by a stepparent, and 0.7% identified the
relationship as “other.” Most surveys were completed by a female caregiver (94%).
Sixty-percent of parents were between the ages of 35 and 44, while 37% were between
the ages of 25 and 34, and 12% were aged 45 to 54. One caregiver was between the ages
of 55-64, while three were under 25 years of age. The majority of caregivers were
married (89%), while 7.6% were divorced or separated, and 3.3% identified as
single/never married. Somewhat surprisingly, 80% of caregivers reported having
completed at least a four-year degree, with 35% of those having doctoral degrees, 3%
professional degrees, and 21% Master’s degrees. Ten-percent of caregivers reported
having completed “some college,” while 6.3% had two-year degrees. Approximately 4%
had a high school diploma or less.
Data Inspection
Prior to analyses, the means, standard deviations, range, and missing values were
inspected for each of the 25 SCT items. Although mean values were relatively low for all
items, the range of responses was 0 to 3 for all items and no out of range values were
detected. All means and standard deviations were within reasonable limits. Although
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participants were permitted to skip questions, most participants responded to all survey
items. Only seven missing responses were detected across all SCT and VADPRS items,
with no item having more than one missing response. For these rare cases, the missing
value was replaced with the mean.
Results for Aim 1: Measurement & Psychometric Evaluation of SCT
Convergent and discriminant validity of SCT items. The Kaiser-Meyer-Olkin
Measure of Sampling Adequacy (KMO) statistic for the SCT scale was .94, suggesting
that factor analysis was appropriate. Initial exploratory factor analysis of the SCT scale
using maximum likelihood extraction with promax rotation resulted in four factors.
Cumulatively, the four factors accounted for 63.31% total variance. Convergent and
discriminant validity of the SCT symptoms was assessed via a preliminary examination
of each item’s factor loading. All items loaded onto one of the four factors; however, two
items from Factor 1 and five items from Factor 3 had factor loadings below .55 and were
subsequently dropped (see Table 3.3). Factor loadings for the remaining items ranged
from good to excellent with no item loading onto multiple factors. All factors were
moderately to strongly correlated with one another, with correlations ranging from r = .37
to r = .72 (Table 3.4). After the aforementioned items were dropped, the factor analysis
was run again in order to confirm that the factor structure remained the same. All items
loaded onto the same factors noted in Table 3.3, with loadings ranging from .56 to .91.
In order to further examine the discriminant validity of the SCT scale, a second
factor analysis was conducted with the remaining 18 SCT items and the 18 ADHD items
from the VADPRS. Six factors were extracted, accounting for 69.55% total variance. The
first factor included the nine ADHD-I items from the VADPRS as well as the remaining

39

five items from SCT Factor 1. The second factor included all six items from SCT Factor
2. Factors three and four consisted of the ADHD-HI impulsive and hyperactive items
respectively. Factor five included the items from SCT Factor 4. Finally, the sixth factor
included the remaining three items from SCT Factor 3. Importantly, as hypothesized, all
SCT and ADHD-HI items loaded onto separate factors, providing initial support for the
discriminant validity of the SCT symptoms (see Table 3.5). As noted previously, items
from SCT Factor 1 failed to show adequate discriminant validity, loading onto a factor
with the nine ADHD-I items. As a result, those five items were dropped. An additional
item (“Is absentminded”) cross-loaded with the ADHD-I items and was also dropped.
Factor correlations can be found in Table 3.6. As expected, the two ADHD-HI factors
demonstrated the strongest correlation with each other and a moderate correlation with
the ADHD-I/SCT factor, while correlations with the SCT factors were considerably
smaller, ranging from r = -.01 to .38. Correlations between the three SCT factors ranged
from r = .23 to r = .47, while correlations between the SCT factors and the ADHD-I/SCT
factor ranged from r = .28 to r = .67.
Dimensionality of SCT. The final SCT scale consisted of 12 items which loaded
onto three factors (see Table 3.7). Together, the factors accounted for 70.04% total
variance. The first factor consisted of five items associated with daydreaming (named
Daydreams). The second factor consisted of four Sleepy/Sluggish items. Finally, the third
factor included three items related to slow information processing and task completion
(named Slow). Factor correlations were moderate, ranging from r = .31 to r = .57 (Table
3.8). Internal consistency for the final SCT scale was adequate with a Cronbach’s alpha
of .87. Cronbach’s alphas for the Daydreams, Sleepy/Sluggish, and Slow subscales were:
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α = .88, α = .82, and α = .82 respectively. Scores from the final scale were summed to
provide an overall SCT score. Factor scores for the three SCT subscales were extracted
and used for all subsequent analyses, while the sum of the SCT scale (Total SCT) was
used as an overall measure of SCT in subsequent analyses.
Construct validity of SCT items in relation to other disorders. Next, Pearson
correlations were calculated between the SCT scores and subscale scores from the
VADPRS (see Table 3.9). Based upon previous research, it was anticipated that SCT
would be more strongly correlated with the ADHD-I, depression, and anxiety scales than
with ADHD-HI, ODD, and CP symptoms, thus demonstrating convergent and
discriminant validity. As anticipated, Total SCT was more strongly correlated with
ADHD-I (r = .72, p < .001) than with ADHD-HI (r = .33, p < .001), as were each of the
SCT subscales. The Daydreams and Slow subscales were strongly correlated with
ADHD-I (Daydreams r = .67, p < .001; Slow r = .69, p < .001) and moderately
correlated with ADHD-HI (Daydreams r = .34, p < .001; Slow r = .32, p < .001).
Correlations with the Sleepy/Sluggish subscale showed a similar trend, with the
Sleepy/Sluggish subscale demonstrating a moderate correlation with ADHD-I (r = .33, p
< .001) and no correlation with ADHD-HI (r = .08, p = .18).
As anticipated based upon previous research, both ODD and CP were more
strongly correlated with ADHD-HI (ODD r = .63, p < .001; CP r = .40, p < .001) and
ADHD-I (ODD r = .50, p < .001; CP r = .39, p < .001) than with SCT. Although
correlations were small, Total SCT was significantly correlated with both ODD and CP
symptoms (ODD r = .27, p < .001; CP r = .20, p = .001). Each of the SCT factors also
demonstrated small, but significant correlations with ODD, ranging from r = .16 (p < .01)
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for the Sleepy/Sluggish subscale to r = .24 (p < .001) for the Slow subscale. Similarly, the
Daydreams (r = .14, p = .02) and Slow (r = .25, p < .001) subscales demonstrated small
but significant correlations with CP symptoms, while the Sleepy/Sluggish subscale was
uncorrelated with CP (r = .08, p = .15).
Contrary to the hypothesis, although SCT was significantly correlated with both
anxiety and depression, the relationships were of similar magnitude to its relationship
with ODD and CP. Total SCT demonstrated small to moderate correlations with anxiety
(r = .29, p < .001) and depression (r = .32, p < .001). Each of the SCT subscales also
demonstrated a small but significant correlation with anxiety (ranging from r = .22, p <
.001 to r = .26, p < .001) and depression (ranging from r = .21, p < .001 to r = .29, p <
.001).
As an additional step, a partial correlation was run between SCT and the VADPRS
subscales controlling for ADHD-I and ADHD-HI in order to rule out any potential impact
of ADHD symptoms (Table 3.10). For the ODD and CP symptoms, correlations with
Total SCT as well as with the Sleepy/Sluggish and Slow subscales were no longer
significant after controlling for symptoms of ADHD; however, the Daydreams subscale
demonstrated a significant, negative correlation with ODD (r = -.12, p = .04) and CP
symptoms (r = -.15, p = .01). For the anxiety and depression subscales, results indicated
small but significant correlations with Total SCT (anxiety r = .14, p = .02; depression r =
.13, p = .03) as well as the Sleepy/Sluggish subscale (anxiety r = .15, p = .01; depression
r = .14, p = .01); however, anxiety and depression were not significantly correlated with
the Slow or Daydreams subscales.
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Finally, when only ADHD-I was controlled, significant negative correlations
emerged between ADHD-HI symptoms and Total SCT (r = -.17, p = .002) as well as with
the Sleepy/Sluggish (r = -.16, p = .01) and Slow (r = -.15, p = .01) subscales. The
relationship between ADHD-HI and the Daydreams subscale was not significant. When
only ADHD-HI was controlled, significant positive correlations remained between
ADHD-I and all SCT scales.
Results for Aim 2: External Validity of SCT
Pearson correlations between SCT and neuropsychological measures. As a
first step in assessing the external validity of SCT, the Pearson product moment
correlation was calculated between SCT and each of the measures of cognitive
functioning, as well as each of the domains of EF in daily life (see Table 3.11). Based
upon previous results, it was hypothesized that there would be a small, negative
correlation between SCT and general intellectual ability, cognitive processing speed, and
sustained attention, with SCT predicting poorer performance on each. It was tentatively
hypothesized that SCT would not be significantly related to performance measures of
working memory. In terms of EF in daily life, it was tentatively hypothesized that SCT
would be associated with deficits in EF domains related to planning and organization,
emotional control, working memory, and self-monitoring.
General intelligence. Pearson correlations were calculated between SCT and the
WJ IV Cog Brief Intellectual Ability (BIA) composite in order to assess the relationship
between SCT and general cognitive ability. A moderate, negative correlation emerged
between general intelligence and the Sleepy/Sluggish subscale (r = -.38, p = .048).
Although small to moderate negative correlations were also observed between general
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intelligence and Total SCT as well as with the Daydreams and Slow subscales, results
were not significant.
Working memory. In order to investigate the relationship between SCT and
working memory, Pearson correlations were calculated between SCT scores and the WJ
IV Cog Working Memory composite. Although the analyses revealed small to moderate
negative correlations between working memory and SCT, results were not significant.
Processing speed. The relationship between SCT and processing speed was
investigated using Pearson correlations between SCT and the WJ IV Cog Processing
Speed composite. Significant, negative relationships emerged between processing speed
and overall SCT (r = -.49, p = .01), as well as with the Daydreams (r = -.49, p = .01) and
Slow (r = -.44, p = .02) subscales. No relationship was found between processing speed
and the Sleepy/Sluggish subscale.
Sustained attention. In order to investigate SCT’s relationship with sustained
attention, Pearson correlations were calculated between SCT and the CPT II’s Hit
Reaction Time Block Change and Hit Standard Error Block Change scores, as well as the
NEPSY-II Auditory Attention subtest scores. Although small to moderate negative
correlations were observed, results were not significant (see Table 3.11).
EF in daily life. Pearson correlations were calculated between SCT and each of
the BRIEF2 EF domains in order to examine the relationship between SCT and EF in
daily life. Total SCT and the Slow subscale demonstrated significant, positive
correlations with eight of the nine BRIEF2 subscales, including Inhibit, Self-Monitor,
Shift, Initiate, Working Memory, Plan/Organize, Task-Monitor, and Organization of
Materials (see Table 3.11). Results also revealed a significant, positive relationship
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between the Sleepy/Sluggish subscale and the Shift subscale (r =.50, p = .01); however,
no other correlations emerged between the Sleepy/Sluggish subscale and EF in daily life.
Significant, positive correlations also emerged between the Daydreams subscale and the
Inhibit, Initiate, Working Memory, Plan/Organize, Task-Monitor, and Organization of
Materials subscales (see Table 3.11).
Multiple regression analyses between SCT and neuropsychological measures.
For measures demonstrating a significant correlation with SCT, multiple regression
analyses were conducted in order to determine whether SCT significantly predicted
scores on each of the measures. Separate regressions were run for each of the SCT
subscales as well as Total SCT. The regression models were then run a second time with
ADHD-I included as a control in order to determine whether relationships remained
significant after controlling for the potential impact of inattentive symptoms associated
with ADHD.
A multivariate regression model was employed in order to determine the extent to
which Total SCT predicted performance on processing speed and EF measures of Inhibit,
Self-Monitor, Shift, Initiate, Working Memory, Plan/Organize, Task-Monitor, and
Organization of Materials. The test of the overall multivariate regression model was
significant (Pillai’s Trace = .73, F(9,17) = 4.99, p = .002), providing justification for
further analysis of the univariate regression models. All initial regression results were
significant (see Table 3.12). However, after controlling for ADHD-I, only the
relationship with the BRIEF2 Working Memory subscale remained significant (B = 0.80,
p = .007).
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In order to investigate whether scores for the Sleepy/Sluggish subscale
significantly predicted performance on the WJ IV Cog BIA and BRIEF2 Shift subscale, a
second multivariate regression model was employed. The test of the overall multivariate
regression model was significant (Pillai’s Trace = 0.33, F(2,24) = 6.01, p = .008). Results
indicated that the Sleepy/Sluggish subscale scores significantly predicted scores for both
the WJ IV BIA (B = -5.98, p = .048) and BRIEF2 Shift measures (B = 5.65, p = .008; see
Table 3.13). In addition, results for the BRIEF2 Shift subscale remained significant after
controlling for ADHD-I (B = 5.33, p = .01); however, the relationship with general
intelligence was no longer significant (B = -5.46, p = .06).
A third multivariate regression model was used in order to determine whether the
SCT Daydreams subscale significantly predicted processing speed and EF performance in
the domains of Inhibit, Initiate, Working Memory, Plan/Organize, Task-Monitor, and
Organization of Materials. The test of the overall multivariate regression model was
significant (Pillai’s Trace = .67, F(7,19) = 5.48, p = .001), allowing further examination
of the individual regression results. Each of the regression results was significant (see
Table 3.14); however, when ADHD-I symptoms were added to the model as a control,
only the relationship with the BRIEF2 Working Memory subscale remained significant
(B = 4.66, p = .01).
A final multivariate regression model was used in order to determine the extent to
which the SCT Slow subscale predicted performance on measures of processing speed as
well as the EF domains of Inhibit, Self-Monitor, Shift, Initiate, Working Memory,
Plan/Organize, Task-Monitor, and Organization of Materials as measured by the
BRIEF2. The test of the overall multivariate regression model was significant (Pillai’s
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Trace = .69, F(9,17) = 4.11, p = .006). All regression models were initially significant
(see Table 3.15); however, similar to the previous results, when ADHD-I symptoms were
added to the model as a control, only the relationship between the SCT Slow factor and
the BRIEF2 Shift (B = 6.59, p = .02) and Working Memory subscales (B = 4.35, p =
.048) remained significant.
In sum, no relationship was found between SCT and performance on
neuropsychological tests in the areas of general intelligence, sustained attention,
processing speed, or working memory. In terms of parent-rated EF in daily life, Total
SCT, as well as the Daydreams and Slow subscales, remained significant predictors of
the parent-rated EF domain of working memory after controlling for ADHD-I. In
addition, the Sleepy/Sluggish and Slow subscales remained significant predictors of the
parent-rated EF domain of shifting as well. No relationship was observed between SCT
and other parent-rated EF domains, including inhibition, self-monitoring, initiating,
emotional control, planning and organization, and organization of materials.
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Table 3.1
Demographic Characteristics for the Total Sample
Age
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n

Males
(%)

Females
(%)

White/
Caucasian
(%)

Black/
African
American
(%)

Hispanic/
Latino
(%)

Asian
(%)

Native
American/
Alaska
Native
(%)

Native
Hawaiian/
Pacific
Islander
(%)

Two or
More
Races
(%)

5

41

22 (53.7)

19 (46.3)

39 (95.1)

0 (0.0)

0 (0.0)

1 (2.4)

0 (0.0)

0 (0.0)

1 (2.4)

6

65

33 (50.8)

32 (49.2)

55 (84.6)

1 (1.5)

1 (1.5)

0 (0.0)

1 (1.5)

0 (0.0)

7 (10.8)

7
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28 (52.8)

25 (47.2)

41 (77.4)

1 (1.9)

4 (7.5)

0 (0.0)

0 (0.0)

0 (0.0)

7 (13.2)

4
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25 (54.3)

21 (45.7)

42 (91.3)

2 (4.3)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

2 (4.3)

9

39

20 (51.3)

19 (48.7)

35 (89.7)

1 (2.6)

2 (5.1)

0 (0.0)

0 (0.0)

0 (0.0)

1 (2.6)

10

45

24 (53.3)

21 (46.7)

39 (86.7)

1 (2.2)

2 (4.4)

0 (0.0)

1 (2.2)

1 (2.2)

1 (2.2)

11

12

6 (50.0)

6 (50.0)

10 (83.3)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

2 (16.7)

Total

301

158 (52.5)

143 (47.5)

261 (86.7)

6 (2.0)

9 (3.0)

1 (0.3)

2 (0.7)

1 (0.3)

21 (7.0)

Note. N = 301. Age range = 5-11 years. Grades K – 6.

Table 3.2
Demographic Characteristics for Subsample Completing Additional Neuropsychological Measures
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Age

n

Males
(%)

Females
(%)

White/
Caucasian
(%)

Black/
African
American
(%)

Hispanic/
Latino
(%)

Asian
(%)

Native
American/
Alaska
Native
(%)

Native
Hawaiian/
Pacific
Islander
(%)

Two or
More
Races
(%)

5

4

3
(75.0)

1
(25.0)

4
(100.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

6

5

4
(80.0)

1
(20.0)

5
(100.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

7

6

1
(16.7)

5
(83.3)

5
(83.3)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

1
(16.7)

8

5

3
(60.0)

2
(40.0)

4
(80.0)

1
(20.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

9

7

3
(42.9)

4
(57.1)

6
(85.7)

0
(0.0)

1
(14.3)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

10

1

0
(0.0)

1
(100.0)

1
(100.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

Total

28

14
(50.0)

14
(50.0)

25
(89.3)

1
(3.6)

1
(3.6)

0
(0.0)

0
(0.0)

0
(0.0)

1
(3.6)

Note. N = 28. Age range = 5-10 years. Grades K – 5.

Table 3.3
Factor Analysis of All SCT Items
Item
1
2
3
4
Forgets to do things (such as turning in homework; chores)
.90
Puts things off until the last minute
.87
Has difficulty getting motivated; lacks initiative, has trouble
.65
getting started on work
Effort on tasks fades quickly after getting started; lacks
.62
initiative to complete work
Loses or misplaces belongings
.60
Easily bored
.49
Has difficulty listening or following directions
.38
.31
Prone to daydreaming; mind wandering
.86
Stares into space; stares blankly
.84
Gets lost in his/her thoughts
.79
Seems spacey, not paying attention to what is going on
.73
around him/her; mind seems to be elsewhere
Is absentminded
.65
Mentally foggy; “In a fog”
.55
Doesn’t seem to process information as quickly as others
.99
Is easily confused
.86
Is slow to complete his/her work; needs more time on
.62
assignments or tasks than others
Has trouble following multi-part directions (forgets to do
.52
things; only does first or last step)
Loses train of thought; forgets what he/she was going to say
.44
Gets bogged down in work or assignments
.34
.40
Seems indifferent or unmotivated, shows little interest in
.34
activities or events; less engaged than others
Has trouble staying alert or awake in boring situations
.32
Underactive or has less energy compared to other children
.81
More tired or lethargic than others
.80
Seems sleepy or drowsy during the daytime
.69
Is sluggish or slow moving
.66
Note. Factor loadings < .30 are not reported. Italicized items were subsequently dropped
due to low factor loadings.
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Table 3.4
Factor Correlation Matrix for SCT Items
1

2

3

1

–

2

.66

–

3

.72

.63

–

4

.37

.46

.38

4

–
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Table 3.5
Factor Loadings of the SCT and VADPRS ADHD Symptoms

SCT 1
SCT 1
ADHD-I
ADHD-I
ADHD-I
ADHD-I

ADHD-I
SCT 1
ADHD-I
SCT 1

SCT 1

ADHD-I

ADHD-I
ADHD-I
SCT 2
SCT 2
SCT 2

Item
Forgets to do things (such as
turning in homework; chores)
Puts things off until the last
minute
Has difficulty organizing tasks
and activities
Does not pay attention to details
or makes careless mistakes
Loses things necessary for tasks
or activities
Does not follow through when
given directions and fails to finish
activities
Is forgetful in daily activities
Loses or misplaces belongings
Has difficulty keeping attention
to what needs to be done
Has difficulty getting motivated;
lacks initiative, has trouble
getting started on work
Effort on tasks fades quickly after
getting started; lacks initiative to
complete work
Avoids, dislikes, or does not want
to start tasks that require ongoing
mental effort
Does not seem to listen when
spoken to directly
Is easily distracted by noises or
other stimuli
Stares into space; stares blankly
Prone to daydreaming; mind
wandering
Seems spacey, not paying
attention to what is going on
around him/her; mind seems to be
elsewhere
52

1
1.02

2

3

4

5

6

.85
.81
.77
.76
.75

.73
.72
.64
.58

.54

.52

.41

.40
.31
.84
.83
.74

SCT 2

Item
Gets lost in his/her thoughts

SCT 2
Is absentminded
SCT 2
Mentally foggy; “In a fog”
ADHD-HI Interrupts or intrudes in on
others’ conversations or activities
ADHD-HI Talks too much
ADHD-HI Blurts out answers before
questions have been completed
ADHD-HI Has difficulty waiting his or her
turn
ADHD-HI Runs about or climbs too much
when remaining seated is
expected
ADHD-HI Leaves seat when remaining
seated is expected
ADHD-HI Fidgets with hands or feet or
squirms in seat
ADHD-HI Is “on the go” or often acts as if
“driven by a motor”
ADHD-HI Has difficulty playing or
beginning quiet play activities
SCT 4
More tired or lethargic than
others
SCT 4
Underactive or has less energy
compared to other children
SCT 4
Seems sleepy or drowsy during
the daytime
SCT 4
Is sluggish or slow moving
SCT 3
Doesn’t seem to process
information as quickly as others
SCT 3
Is easily confused
SCT 3

1

2
.72

.44

.59
.55

3

4

5

6

.84
.82
.81
.79
1.01

.94
.67
.57
.47
.80
.77
.70
.63
.82
.63

Is slow to complete his/her work; .31
.61
needs more time on assignments
or tasks than others
Note. Factor loadings < .30 are not reported. Italicized items were subsequently dropped.
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Table 3.6
Factor Correlation Matrix for SCT and ADHD Items
1

2

3

4

5

1

–

2

.67

–

3

.50

.29

–

4

.52

.35

.70

–

5

.28

.38

-.03

-.01

–

6

.67

.47

.36

.38

.23

6

–

Note. Factor 1= ADHD-I and SCT Factor 1; Factor 2=
SCT Factor 2; Factor 3= ADHD-HI-impulsive; Factor 4=
ADHD-HI-hyperactive; Factor 5= SCT Factor 4; Factor 6
= SCT Factor 3.
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Table 3.7
Factor Analysis of Final SCT Scale
Item
Prone to daydreaming; mind wandering
Gets lost in his/her thoughts
Seems spacey, not paying attention to what is going on around
him/her; mind seems to be elsewhere
Stares into space; stares blankly
Mentally foggy; “In a fog”
More tired or lethargic than others
Underactive or has less energy compared to other children
Seems sleepy or drowsy during the daytime
Is sluggish or slow moving
Doesn’t seem to process information as quickly as others
Is easily confused
Is slow to complete his/her work; needs more time on
assignments or tasks than others
Note. Factor loadings < .30 are not reported.
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1
.91
.79
.79

2

3

.76
.57
.82
.78
.69
.66
1.01
.67
.65

Table 3.8
Factor Correlation Matrix for Final SCT Scale
1

2

1

–

2

.46

–

6

.57

.31

3

–
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Table 3.9
Pearson Correlations between SCT and VADPRS Subscales
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1
–

2

Total SCT
Daydreams

.93**

–

Sleepy/Sluggish

.69**

.51**

–

Slow

.79**

.61**

.35**

–

ADHD-I

.72**

.67**

.33**

.69**

–

ADHD-HI

.33**

.34**

.08

.32**

.60**

–

ODD

.27**

.23**

.16*

.24**

.50**

.63**

–

CP

.20**

.14*

.08

.25**

.39**

.40**

.67**

–

Anxiety

.29**

.26**

.22**

.23**

.29**

.25**

.43**

.31**

–

Depression

.32**

.27**

.21**

.29**

.36**

.36**

.50**

.41**

.65**

Note. ** p < .001. *p < .05.

3

4

5

6

7

8

9

10

–

Table 3.10
Partial Correlations between SCT and VADPRS Subscales Controlling for ADHD
Daydreams

Total SCT

Total SCT
–

Daydreams

.86**

–

Sleepy/Sluggish

.69**

.41**

Slow

.57**

.27**

ODD

-.07

CP

Sleepy/Sluggish

Slow

–
.16*

–

-.12*

.08

-.10

-.09

-.15*

-.01

.01

Anxiety

.14*

.10

.15*

.07

Depression

.13*

.06

.14*

.09

ADHD-HI^

-.17*

-.10

-.16*

-.15*

ADHD-I^^

.69**

.62**

.36**

.65**

Note. ** p < .001. *p < .05. ^ADHD-HI results indicate results after controlling for
ADHD-I. ^^ADHD-I results indicate results after controlling for ADHD-HI.
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Table 3.11
Pearson Correlations between SCT and Neuropsychological Measures
Total SCT

Daydreams

Sleepy/
Sluggish

Slow

Brief Intellectual Ability

-.30

-.16

-.38*

-.33

Working Memory

-.34

-.28

-.27

-.32

Processing Speed

-.49**

-.49**

-.10

-.44*

WJ IV Cog

CPT II
HRTBC (vigilance)

.02

-.01

-.03

.12

HSEBC (vigilance)

-.19

-.15

-.30

-.08

-.25

-.17

-.32

-.24

NEPSY-II
Auditory Attention
BRIEF2
Inhibit

.45*

.41*

.15

.53**

Self-Monitor

.45*

.36

.28

.51**

Shift

.46*

.31

.50**

.52**

Emotional Control

.29

.21

.23

.37

Initiate

.61**

.65**

.02

.64**

Working Memory

.80**

.80**

.25

.79**

Plan/Organize

.62**

.64**

.12

.62**

Task-Monitor

.51**

.49**

.13

.53**

Organization of Materials

.55**

.56**

.09

.54**

Note. **p < .01. *p < .05. HRTBC = hit reaction time block change; HSEBC = hit
standard error block change.
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Table 3.12
Multivariate Regression Results for Total SCT
t

p

R2

-0.84 (0.30)

-2.82**

.009

.24

BRIEF2 Inhibit

0.69 (0.26)

2.63*

.014

.22

BRIEF2 Self-Monitor

0.79 (.31)

2.51*

.019

.20

BRIEF2 Shift

0.68 (0.26)

2.61*

.015

.21

BRIEF2 Initiate

0.96 (0.25)

3.89***

.001

.38

BRIEF2 Working Memory

1.56 (0.23)

6.78***

< .001

.65

BRIEF2 Plan/Organize

1.08 (0.27)

3.94***

.001

.38

BRIEF2 Task-Monitor

0.87 (0.29)

2.99**

.006

.26

BRIEF2 Organization of Materials

0.96 (0.29)

3.33**

.003

.31

Dependent Variable
WJ IV Cog Processing Speed

B (SE)

Regression results after controlling for ADHD-I
WJ IV Cog Processing Speed

-0.40 (0.43)

-0.93

.361

.30

BRIEF2 Inhibit

0.13 (0.36)

0.36

.720

.34

BRIEF2 Self-Monitor

0.06 (0.43)

0.14

.891

.35

BRIEF2 Shift

0.69 (0.39)

1.77

.089

.21

BRIEF2 Initiate

0.15 (0.30)

0.52

.611

.60

BRIEF2 Working Memory

0.80 (0.28)

2.92**

.007

.78

BRIEF2 Plan/Organize

0.45 (0.37)

1.20

.242

.49

BRIEF2 Task-Monitor

0.29 (0.41)

0.71

.487

.36

BRIEF2 Organization of Materials

0.21 (0.38)

0.56

.581

.47

Note. *p < .05, **p < .01, ***p < .001.
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Table 3.13
Multivariate Regression Results for SCT Sleepy/Sluggish Subscale
Dependent Variable
WJ IV Cog BIA
BRIEF2 Shift

B (SE)
-5.98 (2.88)
5.65 (1.95)

t
-2.08*
2.90**

p

R2

.048

.15

.008

.25

Regression results after controlling for ADHD-I
WJ IV Cog BIA
BRIEF2 Shift

-5.46 (2.76)
5.33 (1.89)

-1.98
2.82**

Note. *p < .05, **p < .01.
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.060

.26

.010

.33

Table 3.14
Multivariate Regression Results for SCT Daydreams Subscale
p

R2

-2.80**

.010

.24

3.79 (1.64)

2.31*

.029

.18

BRIEF2 Initiate

6.19 (1.45)

4.27***

<.001

.42

BRIEF2 Working Memory

9.38 (1.43)

6.57***

<.001

.63

BRIEF2 Plan/Organize

6.79 (1.64)

4.15***

<.001

.41

BRIEF2 Task-Monitor

5.08 (1.80)

2.83**

.009

.24

BRIEF2 Organization of Materials

5.93 (1.76)

3.38**

.002

.31

Dependent Variable

B (SE)

t

-5.07 (1.81)

BRIEF2 Inhibit

WJ IV Cog Processing Speed

Regression results after controlling for ADHD-I
WJ IV Cog Processing Speed

-2.39 (2.62)

-0.91

.371

.30

BRIEF2 Inhibit

-0.11 (2.22)

-0.05

.962

.33

BRIEF2 Initiate

1.66 (1.79)

0.93

.362

.61

BRIEF2 Working Memory

4.66 (1.71)

2.74*

.012

.77

BRIEF2 Plan/Organize

3.18 (2.25)

1.41

.170

.51

BRIEF2 Task-Monitor

1.29 (2.49)

0.52

.609

.36

BRIEF2 Organization of Materials

1.42 (2.33)

0.61

.547

.47

Note. *p < .05, **p < .01, ***p < .001.
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Table 3.15
Multivariate Regression Results for SCT Slow Subscale
Dependent Variable

B (SE)

t
-2.46*

P

R2

.021

.20

WJ IV Cog Processing Speed

-4.85 (1.97)

BRIEF2 Inhibit

5.03 (1.63)

3.09**

.005

.28

BRIEF2 Self-Monitor

6.15 (1.90)

3.24**

.003

.30

BRIEF2 Shift

4.99 (1.61)

3.11**

.005

.28

BRIEF2 Initiate

6.41 (1.56)

4.11***

< .001

.40

BRIEF2 Working Memory

9.86 (1.53)

6.44***

< .001

.62

BRIEF2 Plan/Organize

7.11 (1.75)

4.07***

< .001

.40

BRIEF2 Task-Monitor

5.72 (1.86)

3.07**

.005

.27

BRIEF2 Organization of Materials

5.97 (1.90)

3.14**

.004

.28

Regression results after controlling for ADHD-I
WJ IV Cog Processing Speed

-0.91 (3.01)

-0.29

.772

.27

BRIEF2 Inhibit

1.77 (2.56)

0.69

.495

.35

BRIEF2 Self-Monitor

2.41 (2.98)

0.81

.427

.36

BRIEF2 Shift

6.59 (2.62)

2.51*

.019

.30

BRIEF2 Initiate

0.69 (2.11)

0.33

.748

.60

BRIEF2 Working Memory

4.35 (2.09)

2.08*

.048

.74

BRIEF2 Plan/Organize

2.82 (2.66)

1.06

.300

.49

BRIEF2 Task-Monitor

1.65 (2.89)

0.57

.573

.36

BRIEF2 Organization of Materials

-0.03 (2.73)

-0.01

.992

.46

Note. *p < .05, **p < .01, ***p < .001.
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CHAPTER 4
DISCUSSION
The first aim of this study was to clarify and extend existing research related to
SCT symptomatology and dimensionality through a comprehensive investigation of SCT
symptoms in a community-based sample of elementary school aged children.
Specifically, a 25-item scale was developed to incorporate items from each of the 18
behavioral domains identified by Becker and colleagues in their recent meta-analysis
(2016), as well as to encompass items from each of the five previously identified
potential dimensions of SCT (i.e., Slow, Sleepy/Tired, Daydreams, Low
Initiative/Persistence, Working Memory Problems).
The results of this study provide additional support for 11 of the 13 symptoms
identified in Becker and colleagues’ 2016 meta-analysis as loading consistently with SCT
in previous research (i.e., daydreams, sleepy/drowsy, underactive/slowing moving, easily
confused, stares blankly, lost in thoughts, in a fog, tired/lethargic, sluggish, spacey, and
slow thinking/responding), while two of the symptoms (apathetic/unmotivated; loses train
of thought) loaded only weakly with the SCT Slow factor in the current study and were
dropped. An additional item associated with low motivation (“has difficulty getting
motivated…”) loaded primarily with ADHD-I symptoms and was also dropped. These
results suggest that these two symptoms (i.e., apathetic/unmotivated; loses train of
thought) may be less useful in identifying SCT than the 11 symptoms noted previously.
There is some support for this conclusion. For instance, although the final version of the
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Penny et al. (2009) scale includes items associated with apathy and lack of motivation,
both items loaded onto a factor with ADHD-I symptoms in the authors’ empirical
validation studies. Similarly, in the follow-up study by Jacobson and colleagues (2012),
“unmotivated” again loaded with ADHD-I items, while the “apathetic” item cross-loaded
with SCT and ADHD-I. In addition, although Penny and colleagues also included an item
related to losing one’s train of thought (i.e., “loses place in activities and conversation,”
p. 383) in their original scale development, the item was subsequently dropped due to
attaining low representativeness ratings by an expert panel. However, as other studies
have found some support for the “loses train of thoughts” (e.g., Burns et al., 2016; Lee et
al., 2014; McBurnett et al., 2014) and “apathetic/unmotivated” symptoms (e.g., Barkley,
2013), it is difficult to draw firm conclusions.
The current study also provided additional support for the inclusion of one
symptom that Becker and colleagues (2016) had identified as receiving inconsistent
support in previous research (slow work/task completion). Although the symptom was
included on the Penny et al. (2009) and Barkley (2013) scales, factor analyses showed
high loadings with ADHD-I items in both studies. In contrast, Lee et al. (2014) and Burns
et al. (2016) found support for a “slow moving” item which included slow completion of
activities within the item description. Given these discrepancies, future studies should
continue to investigate the validity of the slow work/task completion symptom, paying
particular attention to the wording of the item in order to determine whether slow task
completion associated with SCT is specific to slow movement/progress, versus becoming
distracted or failing to sustain one’s attention to the task as may be the case for
individuals with ADHD.
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Results of this study failed to support inclusion of symptoms related to being
easily bored, absentminded, having low initiative/persistence, and poor
listening/difficulty with directions, all of which were noted as having inconsistent support
by Becker and colleagues (2016). Although the item “is absentminded” loaded primarily
onto the SCT Daydreams factor in the current study, it also cross-loaded with ADHD-I
symptoms (as did other items related to forgetfulness such as losing/misplacing
belongings, forgetting to do things). This finding is consistent with results of previous
studies in which “absentminded” either failed to load onto an SCT factor (e.g., McBurnett
et al., 2014) or cross-loaded with ADHD-I symptoms (e.g., Burns et al., 2016; Wilcutt et
al., 2014). Cumulatively, these results suggest that absentmindedness may not be useful
in distinguishing SCT from ADHD.
In sum, results of this study provide additional support for the inclusion of 11
primary symptoms within an ideal symptom set for SCT, while calling into question two
of the previously proposed items. This study also provides additional support for the
exclusion of four of the five symptoms identified by Becker and colleagues as loading
less consistently with SCT. However, additional research is needed in order to confirm
the utility and/or appropriateness of the “apathetic/unmotivated,” “loses train of thought,”
and “slow work/task completion” symptoms.
Dimensionality. Results of this study provide additional support for a multidimensional conceptualization of SCT. Although one factor (consisting primarily of low
initiative and forgetfulness items) overlapped entirely with ADHD-I symptoms, three
clear SCT factors emerged that demonstrated both convergent validity (loading primarily
onto an SCT factor) and discriminant validity (minimal or no cross-loading with ADHD-
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I, ADHD-HI, or other SCT factors). In addition, the three factors retained in the current
study (labeled Daydreams, Sleepy/Sluggish, and Slow) are similar to those extracted in
previous studies (e.g., Barkley, 2013; Jacobson et al., 2012; Penny et al., 2009), but
demonstrated less cross-loading with other SCT factors as well as with ADHD symptoms
than seen in previous research.
Although Working Memory Problems was identified as a potential factor by
McBurnett and colleagues (2014), a similar factor did not emerge in the current study and
has not been identified in other factor analytic studies. Similarly, although Low
Initiative/Persistence emerged as a potential SCT dimension in previous studies (e.g.,
Jacobson et al., 2012), items associated with low initiative/persistence loaded most
strongly with ADHD-I symptoms in the current study. This result is not surprising, as
similar results have been found in previous studies (e.g., Barkley, 2013; Lee et al., 2014;
Penny et al., 2009), as well as in additional factor analyses completed by Jacobson and
colleagues (2012).
Construct validity of SCT items. Convergent and discriminant validity of the
SCT items were assessed by examining the relationship between SCT and other parentreported symptoms of psychopathology. As hypothesized, Total SCT was more strongly
correlated with ADHD-I than with ADHD-HI, as were each of the SCT subscales.
Further, after controlling for ADHD-I, a significant negative relationship emerged
between ADHD-HI and Total SCT, as well as between ADHD-HI and the
Sleepy/Sluggish and Slow subscales. In contrast, when controlling for ADHD-HI, SCT
remained moderately to strongly correlated with ADHD-I. These results are consistent
with previous research, demonstrating that SCT is distinct from ADHD-I and ADHD-HI,
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but also highly correlated with ADHD-I.
As anticipated, ODD/CP symptoms also demonstrated stronger relationships with
ADHD-I and ADHD-HI symptoms than with SCT. In fact, after controlling for symptoms
of ADHD, no relationship was found between Total SCT and ODD/CP symptoms.
Similarly, the Sleepy/Sluggish and Slow SCT subscales also showed no relationship with
ODD/CP symptoms after removing the effects of ADHD, while higher scores on the
Daydreams subscale were associated with lower scores for both ODD and CP. This result
was consistent with previous research which has indicated that SCT demonstrates no
relationship, or perhaps a negative relationship, with ODD and CP symptoms.
In contrast to the ODD/CP results, after controlling for ADHD, overall SCT as
well as the Sleepy/Sluggish subscale continued to show small but significant positive
relationships with both anxiety and depression, suggesting that higher SCT scores are
associated with slightly higher levels of anxiety and depression. Again, these results are
consistent with previous research indicating that SCT is more strongly associated with
internalizing problems, such as anxiety and depression, than with externalizing problems.
Overall, the cumulative results support the construct validity of the SCT items, with SCT
symptoms demonstrating convergent validity with ADHD-I, anxiety, and depression, as
well as discriminant validity with ADHD-HI, ODD, and CP symptoms.
External Validity of SCT
A secondary goal of this study was to extend the research regarding the external
validity of SCT by investigating the relationship between SCT symptoms and objective
measures of cognitive functioning as well as parent-reported EF in daily life. Based upon
previous results, it was hypothesized that there would be a small, negative correlation
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between SCT and general intellectual ability, cognitive processing speed, and sustained
attention, with SCT predicting poorer performance on each. It was tentatively
hypothesized that SCT would not be significantly related to performance measures of
working memory. In terms of the relationship between SCT and EF in daily life, it was
hypothesized that SCT would be associated with deficits in EF domains related to
planning and organization, emotional control, working memory, and self-monitoring.
While the hypothesis that SCT would not be significantly related to working
memory tasks was supported, the hypotheses regarding SCT’s relationship with other
measures of cognitive functioning were not. Contrary to the hypothesis, results of the
analyses did not indicate a significant relationship between SCT and performance on
sustained attention tasks. In addition, although SCT did appear to predict poorer
performance on general intelligence and processing speed tasks in initial regression
models, the results were not significant after controlling for ADHD-I. Thus, overall, SCT
did not appear to have a significant impact on measures of cognitive functioning within
the current study.
In terms of EF in Daily Life, results were mixed. Higher levels of SCT did predict
poorer performance in several EF domains in the initial regression models, including
inhibition, self-monitoring, shifting, initiating, working memory, planning &
organization, task-monitoring, and organization of materials; however, as with the results
for the measures of cognitive functioning, most relationships between SCT and EF in
daily life disappeared after controlling for ADHD-I. Only two domains remained
significantly impacted in the final models. As hypothesized, Total SCT, as well as the
Daydreams and Slow subscales, remained significant predictors of the EF domain of
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working memory after controlling for ADHD-I. In addition, while not included in the
original hypothesis, the Sleepy/Sluggish and Slow subscales remained significant
predictors of performance in the EF domain of shifting after controlling for ADHD-I as
well. However, contrary to the original hypothesis, no relationship was observed between
SCT and the EF domains of emotional control, planning and organization, or selfmonitoring after controlling for ADHD-I.
Limitations
Several limitations should be considered when interpreting the results of the
current study. First, although a community-based sample was purposefully selected in
order to investigate the external validity of SCT in non-ADHD populations, this resulted
in low mean symptom levels for all items. As previous research has suggested a
prevalence rate for SCT of around 5%, it is not surprising that very few participants in the
current sample had a high level of SCT symptoms. Thus, the results may not generalize
to a clinical sample. In addition, while the use of a community-based sample is ideal for
identifying correlates of SCT outside of ADHD populations, it is less ideal for identifying
impairments associated specifically with SCT as the low level of symptoms may have
made it difficult to detect relationships between SCT and impairment on the measures of
cognitive and executive functioning.
In addition, although it was hoped that a diverse sample would be attained
through the use of an anonymous, online survey and primarily online recruitment method,
this goal was not attained. The current sample suffers from a notable lack of ethnic
diversity, with most participants identified as white/Caucasian. In addition, there was an
unexpected over-representation of households with advanced degrees within the current

70

sample. Due to these characteristics, the results of the current study cannot be generalized
to the broader population.
Another notable limitation of the current study is the small sample size used to
investigate the external validity of SCT. While the recruitment goals for both portions of
the project were met, the number of individuals who completed additional cognitive
measures was relatively small (N = 28), with an even smaller sample available for certain
analyses (i.e., those involving the WJ IV Cog and CPT II measures). Although the
analyses did not indicate a significant relationship between SCT and the measures of
cognitive functioning after controlling for ADHD-I, many analyses did show trends in the
anticipated direction. The small sample size accompanied by small effect sizes could
have contributed to the lack of significant results.
Implications and Future Directions
Despite the noted limitations, this study contributes to the SCT literature in
several respects. First, to the author’s knowledge, the present study is the first to utilize a
comprehensive measure of SCT symptoms, encompassing items from all behavioral
domains that have been used to measure SCT in previous research. Although other
measures have been developed for use in SCT identification and research, researchers
have yet to agree upon an ideal symptom set for SCT. As a result, the symptoms included
in previous SCT research have varied considerably across measures and studies. Use of a
comprehensive measure allows for more definitive conclusions regarding the key
symptoms that should be used in SCT measurement. As noted, the results of this study
provide additional support for the inclusion of at least 11 primary SCT symptoms, while
also supporting the exclusion of several previously used symptoms. Together, these
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results can help to inform future scale development and improve the measurement of
SCT. These results also suggest that a revision of existing scales may be warranted in
order to ensure that the scales adequately represent the primary symptoms associated with
SCT, while excluding those that may be more related to ADHD. Future research should
continue to incorporate the 11 identified symptoms, while also continuing to investigate
the appropriateness and utility of the “slow work/task completion,”
“apathetic/unmotivated,” and “loses train of thought” symptoms.
Second, this study provides additional information regarding the underlying
dimensions of SCT, which may contribute to a better understanding of the theoretical
constructs underlying SCT. In order to thoroughly investigate the dimensionality of SCT,
this study was designed to build upon previous research by including items from each of
the previously identified potential SCT factors. This design allows more confidence in
the observed results. The results of this study suggest that SCT is a multi-dimensional
construct consisting of three primary dimensions which include symptoms associated
with daydreaming/mind wandering, sleepy/sluggish feelings, and slow processing or task
completion. In addition, although individuals with SCT may experience symptoms
associated with low initiative/persistence and forgetfulness, results suggest that these
symptoms are strongly associated with symptoms of ADHD-I, and thus are unlikely to be
useful in distinguishing SCT from ADHD. This result is interesting, as existing SCT
measures continue to include similar items, suggesting the need for revisions to existing
measures and/or the development of scales that are less impacted by symptoms ADHD.
Third, the current study provides a better understanding of how SCT is related to
and impacts cognitive functioning in typically developing children. Despite the small
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sample size, SCT was found to predict significantly poorer ratings on the parent-rated EF
domains of working memory and shifting, even after controlling for ADHD-I. While the
result for the working memory domain was consistent with the hypothesis, the
association with the EF domain of shifting was unexpected. Future research should
explore whether SCT consistently predicts poorer ratings in the area of shifting. It is also
interesting to note that the relationship between SCT and the EF domains of working
memory and shifting varied depending upon the SCT metric used. While the Total SCT
score was significantly related only to the working memory domain, when factor scores
were used as the predictor, both the Sleepy/Sluggish and Slow subscales significantly
predicted ratings on the Shift scale. In addition, although both the Daydreams and Slow
subscales significantly predicted scores for the working memory scale, the
Sleepy/Sluggish subscale was unrelated. These results suggest that use of a Total SCT
score alone may mask some of the impairment associated with SCT. In addition, the
extent to which an individual varies in their presentation of SCT (e.g., having higher
sleepy/sluggish symptoms compared to daydreaming symptoms) may contribute to the
pattern of impairment seen.
Interestingly, despite the original hypotheses, SCT was not significantly related to
any of the performance measures of cognitive functioning. While this result may be
related to the low level of symptoms reported in the community-based sample and/or the
small sample size, these results should not be dismissed outright. Although there has been
some evidence of a possible relationship between SCT and lower general intelligence as
well as poorer performance on sustained attention and processing speed tasks as reported
previously, the research has by no means been conclusive. Several studies have also
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failed to find a significant relationship between SCT and general intelligence (Becker &
Langberg, 2013; Skirbekk et al., 2011) as well processing speed (Bauermeister et al.,
2012; Capdevila-Brophy et al., 2014; Willard et al., 2013; Wood, Potts, et al., 2017) and
sustained attention (Jarrett et al., 2017; Capdevila-Brophy et al., 2014). Given the mixed
results reported in previous studies, as well as the limitations of the current study sample,
the relationship between SCT and cognitive functioning remains unclear. Future research
should continue to investigate the relationship between SCT and cognitive functioning in
larger samples as well as in samples with higher levels of reported SCT symptoms.
It is interesting to note that, while the results of this study provide additional
support for the construct validity of SCT as a unique construct that is separate from other
forms of psychopathology, the external validity of SCT remains questionable. Although
evidence of functional impairment has been noted as the most important criterion related
to the external validity of a mental disorder, the current study found very little evidence
that SCT is associated with functional impairment. For instance, although a higher level
of SCT symptoms was associated with slightly higher levels of anxiety and depression,
correlations were small. In addition, no significant relationships were found between SCT
and measures of cognitive functioning. Further, of the nine domains of EF in daily life
that were measured, only two were significantly related to SCT. Thus, it remains unclear
whether and to what extent SCT is associated with functional impairment. Future studies
should continue to investigate the external validity of SCT, including other measures of
cognitive functioning, as well as academic performance, family and social relationships,
occupational skills, and daily living skills in order to confirm whether or to what extent
SCT is associated with functional impairment.

74

REFERENCES
Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA school-age forms &
profiles. Burlington, VT: University of Vermont, Research Center for Children,
Youth, & Families.
American Psychiatric Association. (1968). Diagnostic and statistical manual of mental
disorders (2nd ed.). Washington, DC: Author.
American Psychiatric Association. (1980). Diagnostic and statistical manual of mental
disorders (3rd ed.). Washington, DC: Author.
American Psychiatric Association. (1994). Diagnostic and statistical manual of mental
disorders (4th ed.). Washington, DC: Author.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th Ed.). Arlington, VA: Author.
Andrade, B. F., Brodeur, D. A., Waschbusch, D. A., Stewart, S. H., & McGee, R. (2009).
Selective and sustained attention as predictors of social problems in children with
typical and disordered attention abilities. Journal of Attention Disorders, 12(4),
341-352. doi:10.1177/1087054708320440
Araujo Jiménez, E. A., Ballabriga, M. C. J., Martin, A. B., Arrufat, F. J., & Giacobo, R. S.
(2015). Executive functioning in children and adolescents with symptoms of
sluggish cognitive tempo and ADHD. Journal of Attention Disorders, 19(6), 507514. doi: 10.1177/1087054713495442

75

Barkley, R. A. (2012). Distinguishing sluggish cognitive tempo from attention-deficit/
hyperactivity disorder in adults. Journal of Abnormal Psychology, 121(4), 978990. doi: 10.1037/a0023961
Barkley, R. A. (2013). Distinguishing sluggish cognitive tempo from ADHD in children
and adolescents: Executive functioning, impairment, and comorbidity. Journal of
Clinical Child and Adolescent Psychology, 42(2), 161-173. doi:
10.1080/15374416.2012.734259
Barkley, R. A. (2014). Sluggish cognitive tempo (concentration deficit disorder?):
Current status, future directions, and a plea to change the name. Journal of Child
Psychology, 42, 117-125. doi: 10.1007/s10802-013-9824-y
Bauermeister, J. J., Barkley, R. A., Bauermeister, J. A., Martinez, J. V., & McBurnett K.
(2012). Validity of the sluggish cognitive tempo, inattention, and hyperactivity
symptom dimensions: Neuropsychological and psychosocial correlates. Journal of
Abnormal Child Psychology, 40, 683-697. doi: 10.1007/s10802-011-9602-7
Becker, S. P. (2014). Sluggish cognitive tempo and peer functioning in school-aged
children: A six-month longitudinal study. Psychiatry Research, 217, 72-78. doi:
10.1016/j.psychres.2014.02.007
Becker, S. P., & Langberg, J. M. (2013). Sluggish cognitive tempo among young
adolescents with ADHD: Relations to mental health, academic, and social
functioning. Journal of Attention Disorders, 17(8), 681-689. doi:
10.1177/1087054711435411
Becker, S. P., & Langberg, J. M. (2014). Attention-deficit/hyperactivity disorder and
sluggish cognitive temp dimensions in relation to executive functioning in

76

adolescents with ADHD. Child Psychiatry & Human Development, 45, 1-11. doi:
10.1007/s10578-013-0372-z
Becker, S. P., Leopold, D. R., Burns, G. L., Jarrett, M. A., Langberg, J. M., McBurnett,
K., … Willcutt, E. G. (2016). The internal, external, and diagnostic validity of
sluggish cognitive tempo: A meta-analysis and critical review. Journal of the
American Academy of Child and Adolescent Psychiatry, 55(3), 163-178. doi:
10.1016/j.jaac.2015.12.006
Becker, S. P., Langberg, J. M., Luebbe, A. M., Dvorsky, M. R., & Flannery, A. J. (2014).
Sluggish cognitive tempo is associated with academic functioning and
internalizing symptoms in college students with and without attentiondeficit/hyperactivity disorder. Journal of Clinical Psychology, 70(4), 388-403.
doi: 10.1002/jclp.22046
Becker, S. P., Luebbe, A. M., Fite, P. J., Stoppelbein, L., & Greening, L. (2014). Sluggish
cognitive tempo in psychiatrically hospitalized children: Factor structure and
relations to internalizing symptoms, social problems, and observed behavioral
dysregulation. Journal of Abnormal Child Psychology, 42, 49-62. doi:
10.1007/s10802-013-9719-y
Becker, S. P., Luebbe, A. M., & Joyce, A. M. (2015). The child concentration inventory
(CCI): Initial validation of a child self-report measure of sluggish cognitive
tempo. Psychological Assessment, 27(3), 1037-1052. doi: 10.1037/pas0000083
Bernard, M. d-M., Servera, M., Becker, S. P., & Burns, G. L. (2016). Sluggish cognitive
tempo and ADHD inattention as predictors of externalizing, internalizing, and

77

impairment domains: A 2-year longitudinal study. Journal of Abnormal Child
Psychology, 44, 771-785. doi: 10.1007/s10802-015-0066-z
Burns, G. L., Servera, M., Bernard, M. d-M., Carillo, J. M., & Cardo, E. (2013).
Distinctions between sluggish cognitive tempo, ADHD-IN, and depression
symptom dimensions in Spanish first-grade children. Journal of Clinical Child &
Adolescent Psychology, 42(6), 796-808. doi: 10.1080/15374416.2013.838771
Carlson, C. L., & Mann, M. (2002). Sluggish cognitive tempo predicts a different pattern
of impairment in the attention deficit hyperactivity disorder, predominantly
inattentive type. Journal of Clinical Child and Adolescent Psychology, 31(1), 123129.
Capdevila-Brophy, C., Artigas-Pallarés, J., Navarro-Pastor, J. B., García-Nonell, K.,
Rigau-Ratera, E., & Obiols, J. E. (2014). ADHD predominantly inattentive
subtype with high sluggish cognitive tempo: A new clinical entity? Journal of
Attention Disorders, 18(7), 607-616. doi: 10.1177/1087054712445483
Comrey, A. L. & Lee, H. B. (1992). A First Course in Factor Analysis (2nd Ed.).
Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.
Conners, C. K. (2000). Conners’ CPT II: Continuous Performance Test II, Technical
Guide and Software Manual. North Tonawanda, NY: MHS.
Flannery, A. J., Becker, S. P., & Luebbe, A. M. (2016). Does emotion dysregulation
mediate the association between SCT and college students' social impairment?
Journal of Attention Disorders, 20(9), 802-812. doi: 10.1177/1087054714527794
Flannery, A. J., Luebbe, A. M., & Becker, S. P. (2017). Sluggish cognitive tempo is
associated with poorer study skills, more executive functioning deficits, and

78

greater impairment in college students. Journal of Clinical Psychology, 73(9),
1091-1113. doi: 10.1002/jclp.22406
Frick, P. J., Lahey, B. B., Applegate, B., Kerdyck, L., Ollendick, T., Hynd, G. W., … &
Waldman, I. (1994). DSM-IV field trials for the disruptive behavior disorders:
Symptom utility estimates. Journal of the American Academy of Child and
Adolescent Psychiatry, 33, 529–539.
Garner, A. A., Marceaux, J. C., Mrug, S., Patterson, C., & Hodgens, B. (2010).
Dimensions and correlates of attention deficit/hyperactivity disorder and sluggish
cognitive tempo. Journal of Abnormal Child Psychology, 38(8), 1097-1107. doi:
10.1007/s10802-010-9436-8
Garner, A. A., Peugh, J., Becker, S. P., Kingery, K. M., Tamm, L., Vaughn, A. J., … &
Epstein, J. N. (2016). Does sluggish cognitive tempo fit within a bi-factor model
of attention-deficit/hyperactivity disorder? Journal of Attention Disorders. doi:
10.1177/1087054714539995
Gioia, S. A., Isquith, P. K., Guy, S. C., & Kenworthy, L. (2015). BRIEF2 Behavior Rating
Inventory of Executive Function - Professional Manual (2nd Ed.). Lutz, FL: PAR
Inc.
Graham, D. M., Crocker, N., Deweese, B. N., Roesch, C. D., Coles, C. D., Kable, J. A. …
& Mattson, S. N. (2013). Prenatal alcohol exposure, attentiondeficit/hyperactivity disorder, and sluggish cognitive tempo. Alcoholism: Clinical
and Experimental Research, 37(S1), E338-E346. doi: 10.1111/j.15300277.2012.01886.x

79

Hartman, C. A., Willcutt, E. G., Rhee, S. H., & Pennington, B. F. (2004). The relation
between sluggish cognitive tempo and DSM-IV ADHD. Journal of Abnormal
Child Psychology, 32(5), 491-503.
Jacobson, L. A., Murphy-Bowman, S. C., Pritchard, A. E., Tart-Zelvin, A., Zabel, T. A., &
Mahone, E. M. (2012). Factor structure of a sluggish cognitive tempo scale in
clinically-referred children. Journal of Abnormal Child Psychology, 40, 13271337. doi: 10.1007/s10802-012-9643-6
Jarrett, M. A., Rapport, H.F., Rondon, A. T., & Becker, S. P. (2017). ADHD
predominantly inattentive subtype with high sluggish cognitive tempo: A new
clinical entity? Journal of Attention Disorders, 21(8), 673-683. doi:
10.1177/1087054714560821
Korkman, M., Kirk, U., & Kemp, S. (2007). NEPSY-II Clinical and Interpretive Manual.
San Antonio, TX: Harcourt Assessment.
Lahey, B. B., Pelham, W. E., Schaughency, E. A., Atkins, M. S., Murphy, H. A., Hynd, G.
W., … & Lorys-Vernon, A. (1988). Dimensions and types of attention deficit
disorder. Journal of the American Academy of Child & Adolescent Psychiatry,
27(2), 330-335.
Lahey, B. B., Schaughency, E. A., Frame, C. L., & Strauss, C. C. (1985). Teacher rating
of attention problems in children experimentally classified as exhibiting attention
deficit disorder with and without hyperactivity. Journal of the American Academy
of Child Psychiatry, 24(5), 613-616.
Langberg, J. M., Becker, S. P., & Dvorsky, M. R. (2014). The association between
sluggish cognitive tempo and academic functioning in youth with attention-

80

deficit/hyperactivity disorder (ADHD). Journal of Abnormal Child Psychology,
42, 91-103. doi: 10.1007/s10802-013-9722-3
Langberg, J. M., Becker, S. P., Dvorsky, M. R., & Luebbe, A. M. (2014). Are sluggish
cognitive tempo and daytime sleepiness distinct constructs? Psychological
Assessment, 26(2), 586-597. doi: 10.1037/a0036276
Lee, S., Burns, G. L., Snell, J., & McBurnett, K. (2014). Validity of the sluggish cognitive
tempo symptom dimension in children: Sluggish cognitive tempo and ADHDinattention as distinct symptom dimensions. Journal of Abnormal Child
Psychology, 42, 7-19. doi: 10.1007/s10802-013-9714-3
Leikauf, J. E., & Solanto, M. V. (2017). Sluggish cognitive tempo, internalizing
symptoms, and executive function in adults with ADHD. Journal of Attention
Disorders, 21(8), 701-711. doi: 10.1177/1087054716682337
Loe, I. M., & Feldman, H. M. (2007). Academic and educational outcomes of children
with ADHD. Journal of Pediatric Psychology, 32(6), 643-654.
doi:10.1093/jpepsy/jsl054
McBurnett, K., Pfiffner, L. J., & Frick, P. J. (2001). Symptom properties as a function of
ADHD type: An argument for continued study of sluggish cognitive temp.
Journal of Abnormal Child Psychology, 29(3), 207-213.
McBurnett, K., Villodas, M., Burns, G. L., Hinshaw, S. P., Beaulieu, A., & Pfiffner, L. J.
(2014). Structure and validity of sluggish cognitive tempo using an expanded item
pool in children with attention-deficit/hyperactivity disorder. Journal of Abnormal
Child Psychology, 42, 37-48. doi: 10.1007/s10802-013-9801-5

81

McGrew, K. S., LaForte, E. M., & Schrank, F. A. (2014). Technical Manual. WoodcockJohnson IV. Rolling Meadows, IL: Riverside.
Mikami, A. Y., Huang-Pollock, C. L., Pfiffner, L. J., McBurnett, K., & Hangal, D. (2007).
Social skills differences among ADHD types in a chat room assessment task.
Journal of Abnormal Child Psychology, 35, 509-521. doi: 10.1007/s10802-0079108-5
Milich, R., Balentine, A. C., & Lynam, D. R. (2001). ADHD combined type and ADHD
predominantly inattentive type are distinct and unrelated disorders. Clinical
Psychology Science and Practice, 8, 463-488.
Neeper, R., & Lahey, B. B. (1986). The Children's Behavior Rating Scale: A factor
analytic developmental study. School Psychology Review, 15(2), 277-288.
Penny, A. M., Waschbusch, D. A., Klein, R. M., Corkum, P., & Eskes, G. (2009).
Developing a measure of sluggish cognitive tempo for children: Content validity,
factor structure, and reliability. Psychological Assessment, 21(3), 380-389. doi:
10.1037/a0016600
Reeves, C. B., Palmer, S., Gross, A. M., Simonian, S. J., Taylor, L., Willingham, E., &
Mulhern, R. K. (2007). Brief report: Sluggish cognitive tempo among pediatric
survivors of acute lyphoblastic leukemia. Journal of Pediatric Psychology, 32(9),
1050-1054. doi: 10.1093/jpepsy/jsm063
Schrank, F. A., McGrew, K. S., & Mather, N. (2014). Woodcock-Johnson IV. Rolling
Meadows, IL: Riverside.
Skirbekk, B., Hansen, B. H., Oerbeck, B., & Kristensen, H. (2011). The relationship
between sluggish cognitive tempo, subtypes of attention-deficit/hyperactivity

82

disorder, and anxiety disorders. Journal of Abnormal Child Psychology, 39, 513525. doi: 10.1007/s10802-011-9488-4
Tabachnick, B. G. & Fidell, L. S. (2001). Using multivariate statistics (4th Ed.). Needham
Heights, MA: Allyn & Bacon.
Tamm, L., Brenner, S. B., Bamberger, M. E., & Becker, S. P. (2018). Are sluggish
cognitive tempo symptoms associated with executive functioning in preschoolers?
Child Neuropsychology, 24(1), 82-105. doi: 10.1080/09297049.2016.1225707
U.S. Census Bureau. (2017, July). QuickFacts: United States. Retrieved from
https://www.census.gov/quickfacts/fact/table/US/PST045217
Wåhlstedt, C., & Bohlin, G. (2010). DSM-IV-defined inattention and sluggish cognitive
tempo: Independent and interactive relations to neuropsychological factors and
comorbidity. Child Neuropsychology, 16, 350-365. doi:
10.1080/09297041003671176
Willard, V. W., Hardy, K. K., Allen, T. M., Hwang, E. I., Gururangan, S., Hostetter, S.
A., & Bonner, M. J. (2013). Sluggish cognitive tempo in survivors of pediatric
brain tumors. Journal of Neuro-Oncology, 114(1), 71-78. doi: 10.1007/s11060013-1149-8
Willcutt, E. G. (2012). The prevalence of DSM-IV attention-deficit/hyperactivity
disorder: A meta-analytic review. Neurotherapeutics, 9, 490-499. doi:
10.1007/s13311-012-0135-8
Willcutt, E. G., Chhabildas, N., Kinnear, M., DeFries, J. C., Olson, R. K., Leopold, D. R.,
… & Pennington, B. F. (2014). The internal and external validity of sluggish

83

cognitive tempo and its relation with DSM-IV ADHD. Journal of Abnormal Child
Psychology, 42, 21-35. doi: 10.1007/s10802-013-9800-6
Wolraich, M. L., Lambert, W., Doffing, M. A., Bickman, L., Simmons, T., & Worley, K.
(2003). Psychometric properties of the Vanderbilt ADHD diagnostic parent rating
scale in a referred population. Journal of Pediatric Psychology, 28(8), 559-568.
doi: 10.1093/jpepsy/jsg046
Wood, W. L. M., Lewandowski, L. J., Lovett, B. J., & Antshel, K. M. (2017). Executive
dysfunction and functional impairment associated with sluggish cognitive tempo
in emerging adulthood. Journal of Attention Disorders, 21(8), 691-700. doi:
10.1177/1087054714560822
Wood, W. L. M., Potts, H. E., Lewandowski, L. J., & Lovett, B. J. (2017). Sluggish
cognitive tempo and speed of performance. Journal of Attention Disorders, 21(8),
684-690. doi: 10.1177/1087054716666322

84

